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To  the  Trauelers,8eamen,and 

s/W  Miners  of  England?, 


tAuyng  of  late( gentle  reader )receii 
ued  from  the  expert  Artificer  ‘Eo. 
Doorman ,  his  boohe  intituled  T he 
ne~We  *Att  ractiue  ( 'Who  of  the  great 
good  'Will )  and  affcHion  he  bearcth , 
hath  attributed  in  his  dedication >  that  >  'Whiche  f 
acknowledge  not  to  bee  de'Wefm  the  'Whiche  amon~ 
geH  other  diners  vertues  andproperties  of  the  £Ma~ 
gnes  or  Lodeftone ,  he  intreateth  of  the  declinyng  of 
the  Dfeedle  touched  therewith  from  the  plaine  of  the 
Horizon^  ( a  matter  neuer  before  founder  'Written  of 
by  any  )  .  F  or  the  further  behoofe  and  benefits  of  ad 
traueilers  and  Se amen  3f  tooke  occafion  to  inlarge  the 
fame ' With  this  difeourfe  of  the  Variation  of the  Com- 
paffe,  'Wherein  J  baue  handled  the  'Whole  varietie  of 
that  fubieffiybotheFrattically >  and  Mat  himatic ally t 
So  the  ende  J  might  partly  fat  if  fie  bothe  the  vulgar y 
and  alfo  the  learned  fort.  Forfino'Wyng  the  vanatio 
of  the  (fumpaffe  to  bee  the  caufe  of  many  erreurs  and 
imperfections  in  Nauigation>and perceiuyng  that  all 
thofe  that  bane  as yet  gone  about  togiue  rules  in  that 

■f.f  arte , 


4 


The  Preface. 


arte, haue  left  thit( beyng  a  principall poinCt,andeue 
the  grounde  of  all  the  re  fie )Vntoucbed,or  at  leaft  fo 
fleightly  handled  the  fame ,  that  little  or  no  benefit 
could  be  gat  hr  either  by:  I  haue  here  fit  dome  the fu- 
drie  to  ate s  to  obfirue  the fame  at  alltymes  & places, 
that  the  inconvenience  beyng  knoWne, might  be  confi- 
dered  o f  and  auoidedWherein, although  my  cheefifl 
intent  hath  been  to  p  'eafure  thofi  that  jhaU  haue  oc- 
cafion  to  put  the  thyng  in  praBice  by  their  otvne  tra * 
uaile  and  experience  yet  becaufe  fiorne  of  the  rules  are 
dedufiedfiom  the fountaines  of  the  SM  athematicall 
Sciences ,  and  tor  ought  by  the  do  fir  me  of  Sines  and 
T riangles,  tohiche  mate  feeme flrange  in  our  Snghfhe 
tonge,f£tvhertoith fetoe  Seamen  are  yet  acquainted, 
I  mate  fiem  to  haue  miffed  of  my  fir ft good  meanyng, 
but  1  toould  toifhe  them  to  chufi  that  tohiche  is  plain, 
and  conformable  to  their  capacities ,  and  make  their 
profite  thereof  and  for  the  re  fie  lender flandejhat  of 
fuche  obfiruations  as  thei  them filues  can  not prefin- 
tly  applie  to  the purpofi,  by  others  that  are  through¬ 
ly  inflrucied  in  thefe  <h Mathematical l  fupmtations, 
or  by  them filues  when  thei fh all  at  tame  to  the  know¬ 
ledge  therofmaie  be  inferred fuche  effefiuall  matter 
as  is  by  thefe  rules  and precept es  promt  fed.  V there¬ 
fore  1  Would  haue  all  Seamen  to  yfi  fuche  diligence  in 

their 


The  Preface. 


their  trauailes3that  no  oportunitiebe  omitted3mhen3 
or  'inhere  any  obfer  nation  mate  be  made3either for  the 
Variation ,or  latitude  of places 3or  of  any  other  necef- 
farie poinbie  incident  to  Nauigationy  and  thereof  to 
keepe  contmuall notes  (efr  mcmonall.For  thefe  obfer- 
uations3  there  needeth  not  many  trouble fome  Inflru - 
tnentes  3  onely  for  the r variation 3  the  nelee  Instru¬ 
ment  in  the  ende  of  this  treatife  f  preferre  before  all 
other. iAnd  for  eleuationsya plaine  Astrolabe  exactly 
made  3  and  a  croffe  ftaffe3are  fufficient.  (  The  Globe 
mere  alfo  averie  good  andneceff'arie  Instrument  for 
befides  many  pleafaunt  conclufions  that  male  be  tried 
by  it 3  it  doeth  lighten  verie  muche  the  conceiptesf  br 
VnderSlandyngdiuers  important poinvtes  3  but  it  is 
too  trouble  fome  [  or  othermife  not  fit for  euery  {Ma¬ 
riner ]  to  beearied to  the  Sea).  Vnto  the  mhiche  mate 
bee  added  the  T opographicad  Instrument 3  for  taking 
of di (lances  3  and  making  defcriptions  Vpon  the  land.  . 
VVith  thefe  Instrument es3and  the  failyng  Gumpajfe 
and  {Marine plat 3(  mhtche  are  alio  ate  s  to  be  '-under- 
floods  the  principafand  mo  fie  neceffarte  InStrumen- 
tes  for  Nauigation  3  for  by  them  onely  any  naoiage 
maie  bee  made3but  mithout  them  no  Nauigation  can 
bee  performed. )  the  mhole  morlde  maie  bee  traueled3 
difcoueredy  defer ibed.T  hefe  are fufficient for  a  per - 
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fiefile  M driver, atid  more  ’then  theje  iiettfup&fkdml 
onely  tie  runny  hg  '■I dffesfieades, lines, an  J  ri  ' ' 
apgev  dances  of  the  other  excepted. 

Hut  to  haue  all the  fie  Inflrument s,and  not  to  vn- 
derslande  the  groundes  ho'iv  to  yfie  themgtvere  a  great 
<Zfanitie,  Therefore  I  Trifle  all  Seamen  ifi Travellers J, 
that  define  to  bee  ctmnyng  in  their  profejfibh ',  fnfte  to 
fieeke  knowledge  in  Arithmetic  zd  Geometric ,  fihiche 


ike 

>v|  * 


ficient for  an  indu fir  ions  and  Ip  illy  ng  minde  to  attain 
to gre ate  perfieThonyvhereby  he  mate  not  onely  iudge 
of  Inilrumentes, Rules,  and preceptes  giuen  by  other, 
but  alfo  bee  able  to  cor  re  He  them,  and  to  demfie  netre 
ofihym  Jelf.tAnd  this  not  onely  in  Nauigation,but  in 
all  -SM echanicall Sciences. tAs  by  the fludious grail i fie 
and  exercifie  in  the  fie  antes,  haue  at  tamed  to  rare  and 
finguler  knowledge: In  zArchiteQure,  Uitnuuius  the 
Homaine :  fin painty ng  that  famous  Germaine  zAl- 
bertus  IDureriis:  zAndin  butldyng  of  S hippes,  SMat- 
thelee  Taker  our  countrieman :  zAnd  others  in  other 
faculties  as  theihaue  been  moiie  fi hi  l full  herein ,  fo 
haue  thei  excelled.  Hauyng  the  fie  help.es  and  groundes 
filth  the  Inflrumentes  before  fiecificd,  a  ^Mariner 
male  bee  able  to  make  deficription  in platt  of  thecoa- 

•  dies 
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Sles  and Countries ,and  of  the  'Xanckes,  Roches,  and 
Sholdesm  the  Sea ,  Iviththe  deapthes  and  other  ne- 
ceffarie  notes  obferued  in  his  olvne  trauailes  particu¬ 
larly ,  effeSluady  accordyng  to  the  trutke,(Tvbiche 
is  the  cheefefl  parte  required  tn  a  per  fed  l Mariner .) 
*And  not  be  aheaies  tied  to  the  report  es  of  other, or  to 
the  1?ortugale,or  Spanijhe  Marine  platt  syobiche  are 
made  by  the  Cardmakers  of  thofe  Countries ynentbat 
are  no  trauelers  them  ft  lues, but  doe  all  t  hinges  they- 
in,by  information,  and rvgpon  the  credit e  of  ot hers, 
Tvhiche  onely  eommitt  to  memorie  the  forme  and  ma¬ 
tter  of  the  Sea  coaflesgtvtth  making  feme feWe  notes  of 
the  hyng  of  one  place  from  an  other iphiche  can  neuer 
bee  fo  gerfe&e  as  the  deferiptions  that  are  made  rvp- 
pon  the prefent  fight  and:~ve!ve  of  places, • alb ee it  he  be 
neuer  fo  fkilfull  and  cunnyng ,  that jhall foe  ary  the 
rame  by  memorie ,  ho'ie  muche  leffe  then  by  the  fjny 

fkilfull .  'By  this  meanes  iheffardmakersfeidoune 
thei  knoHee  not  Tohat:  as  mate  appears  by  the  deferip - 
t ions  of  their  otone  coatfesgtohiche  are  rverie  gr  off ely 
and  <-vnperfeUly  dooen,lohereas  the  <£M  ari  nc  plat  tes 
ought  to  bee  defer ihedby  fuche  at  can  giue  reafon,and 
fheloe  obferuation  of  euery  particularitie  contained 
in  the fame,aftoeU far  the  latitude  of  places, as  the  li 

a(Ie  of  the  Capes  " 
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£le's,flandesf~Baies,Rockes,Sholdes  if c. one from  an 
other 3and the  distances  betlreene  them  The  errors  o 
thofe  defcriptions,ff mate  not  attribute  to  the  Card 
makers, but  to  the  nvnf kilfull  Seamen  of  thofe  coun¬ 
tries, for  if  thei  TPere  ot  ■  erlvife,  as  thei  haue been  ac- 
comp  ted  the  mofte !' kilfull  of  the  'Worlds, thofe  errors 
could  not  haue  co  tinned  as  thei  doe  .-true  it  is  that for 
their  great  trauailes,thei  haue  been  ivorthely famous 
aboue  all  other  nations ,  till  nolo  at  length  our  ffoun * 
trieman  Sir  Tracis'  Dra.e  for  valorous  attempt,pru- 
dent  proceadyngpif  ' fortunate  performing  his  Voiage 
about  the  leerlde  ,is  not  onely  become  email  to  any  of 
them  ,  but  in  fame  fhrrc furmounteth  them  all.  'Tut 
thofe  f'ardmakers,and  all  other  that  colleTie  andga- 
the  r  Hydrographical, and  Geographical  defcripttons 
of  other  mennes  trauailes  or  report es:  as  their paines 
mate  bee  preate ,  and  deferue  due  commendation ,  fo 
their  doynges  mate  bryng  commoditie  diuerfely.tAnd 
'« this  behalf  tAbraham us  Ortclius  in  his  Theatrum, 
hath  deferued immortally prat fe ,  for  colleSiyng  to  pe~ 
thtr,andreducmo  into  one comodtous  Volume  ahedi- 

o 

tiers  plattes  and  dsfcriptios,  made  by  diuers  and  fun* 
drte  men. Tut  a  m  ongH  all  thofe  that  haue  made  Geo¬ 
graphic  all  defer i  ptions ,  J  can  not  a  little  maruaile 
at  Gut  lidm  us  Hoslellus ,  lo  ho  bceyng  a  famous  lear¬ 
ned 
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mdman  3  a  greate  traueiler  and  Qofrnographer3and 
( Deane  of  the  Kyn^es  <Trofcffors  in  the  ZJniuerfrtte 
of  T}  arisen  his  njniuerfall  Alappe.  tAnno  I  s8o.be hi¬ 
des  that  it  is  generally  handeled  after  fitche  agroffre 
and  confuted  maner  3  that  it  might  feeme  rather  to 
bane  come  from  frame  rude  rvnfkilfull3then  fromhym 
fo famous  a  Doctor  3  hathalfo  in  the  imagined  Coun¬ 
tries  about  e  the  North  Tolefro  corrupted  it  t»ith  his 
fronde  dreames3and frmt  aftic all  infcriptions3attribu - 
tyng  to  thofe fuppofrd  landes  3  diuers  people  3  as  the 
Georgians  and  Hyperborians3and affrgnyng  there  to 
be  the  highefl  hides  of  the  teorlde 3andthe  people  d'toel- 
lyng  on  the3to  haue  the  continuall  light  of  the  Sunne3 
Suet  a  Themlia  founde  by  the  Enghfhemen3±An.  i  s  so. 
the  hohe  hande3  the  place  of  the  cheefeB  felicitie3the 
Hyperborean  feeldes  3  and  theref  ore  the  felicitie  of 
the  ^Moluccas ,  'frith  many  other  ridiculous  ab fur  di¬ 
ties:  That  by  the grofre  errors  of  this  learned  man  in 
thefe  matters  3  f  am  taught  3  that  lohat fro  euer fame 
goeth3or  opinion  is  concerned  of  any  man  for  profound 
learnyng  3  and f mot  he  deliueryng  of  their  conceiptes3 
or  Ivbat  fo  euer  greate  promifes  are  by  them  felues 
made  in  thefe  artes  3  to  ludge  of  them  accordyng  to 
the  laoorkes  that  come  from  them  3  and  not  othpmfe 
to  bee  deceiued. 

-'-—-—r  c Ad.  For 
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For  auoidyng  prolixitie  in  this  my  Preface  tof 
Jmalii  'volume 3  I  referr  c  t  beg  etle  readeryo  the  Tborpe 
it j  elf.  Tet  by  the  Ip  ate  tt  {hall  not  bee  a  rniffe3  that  f 
commende  rvntoyouyhe  table  of  the  Sunnes  declina - 
ttonf  or  Regiment )made  by  R.N.  lohich  is  calculated 
for  the  prefent  tymeynd  differeth  not  from  the  truth 
in  any  place  aboue  one  minute yeher as  in  all  other  he - 
thert  o  made  and  ext ant  y  here  are  great  errors.Ther - 
fore  yfuche  as  other'tvife  can  not  fom  tyme  to  tyme 
calculate  their  dechnationsyccordyng  to  the  place  of 
the  Sunneto  bee giuen  by  the  Ephemeridesynd  table 
of  declination  of e Rgmholdus  mate  boldly  ‘xif  this 
Regiment  for  20  .yeres  Hpithout  any  fenfible  err  our. 
sAndfo  'tvifhyng  my  trauailes  in  this  treafe  maie  doe 
fuche good  as  J  ment ,  f  commit  the  fame  to 
your  gentle  conilruliionsyand your  fl¬ 
ues  to  the  Almightie.  %At  Lime -  ■ 
houfe  the  26.  of  Sept em-  • 

her.  tAnno  isSi. 

• -  * 

William  Tloromb. 

a . 


1 "  * 


A  Table  of  the  Chapters  con- 

tAyned  in  the  treat  is. 


The  fir  ft  Chaffer. 

O  F  the  Variation  of  the  Cumpas,  or  magnetrcall  Nee, 
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How  to  findc  the  Variation  of rhe  Cumpas  or  Needle  at 
any  place,thecleuation  of  the  Polc,and  fituation  ofthe  me¬ 
ridian  vnknowne. 
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The  elcuation  ofthe  Pole, and  place  of  the  Sunne  giuerh  1 
how vpon  the  Globe,  to  finde  the  Variation  ofthe  Needle, 
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How  to  findc  the  Variation  by  Arithmetical!  calculate  • 
on,  vppon  any  one  obferuation  in  fornoone  or  afternoone* 
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ffThe pxt  Chapter . 

An  other  way  moft  generally  how  to  finds  the  Variation 
by  one  obferuation,  either  in  fornoone  or  afternoone, the  e- 
leuation  of  the  Pole, and  declination  of  the  Sunne  being  gi¬ 
uen. 

The  fettenth  Chapter » 

To  finde  the  cleuation  of  the  Pole,  fituation  ofthe  meri- 
..  A.ij«  dian^ 
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^Ofthe  V  ariation  of  the  Cum 

pas  or  Magnetic aU,  J\eedle* 


Chapter 


i 


H  E  Variat  ion  of  the  Needle  ot 

Cumpasjs  pjoperlp  tljcarh  of  the 
fipofijo  containes  bctlneen  the  true 
meriota  of  anp  place  ano  the  man;* . 
nettcaH  mrrt’dan  of  tbe  fame,  atte 
to  oenominateD  to  bee  Cfterfpo? 
SUcftcdp ,  ace  ojopng  to  the  pofi« 
tionof  tbe  magnettiall  mmoiait 
to  tlje  Cftinaios  of  ®eftu>arba 


-  - - - — 

ofthetrae  mettotanj  Sno  map  be  accomptco  citljer  front  the 
Mofth  parte,  oj  the^outh  parte  thereof 3  but  bppott  oppifit 
points  it  bath  ccntrarp  Denominations* 

The  magneticall  meridian  to  to  bee  bnberffooD  8  great!  •' 
rittlepaffpngbp  the  ^umb  anb  the  pole  of  the  Magnesias!* 
Praia  the  ttJajijon  into  noo  equail  pans  erofipng  the  fame  at 
oppo{itpotnts:U)htch  interfectimis  e?  f  roffpnges,are  flie&es 
.ftp  the  Jfreeole  oi  liners  of  the  Cumpas  toucljeb  uhcIj  tljeMa- 

gnes  031  tl)e  Lodcft  one. 

The  Azimuth  ofthe  hunt's  a  great  n'rcie,pafFpttg  bp  the 
Wth  ant)  the  true  place  of  the  &utt:  erofipng  the  C>o?tjon  at 
right  Suffice  tn  oppofit  potnets ,  a:®  Dttabpng  the  Otme  into 
ttoo  equal!  parts.  Site  it  is  (mo  to  be  giuen  laben  t&ebiftante 
thereof  from  the  true  mertwaimltmnxmr* 

%\)t  azimuths  of  the  i§>un  upon  equal!  equations  in  for* 
Kooneanb  afternoone,  hatie  equal!  Dtfiances  from  the  true 
mertotan ,  fo  that  the  mioole  pomet  of  the  tohole  Difference  of 
anp  ttuo  g^tmt  '  obferucebppon  equail  eleuationg  tnfoj* 
UDoneantjaf«r».v..ie,igi  tije  true  mmoian. 
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%\)k  btfference  of  a^mutfis  is  fottnc  bppon  t&e 
went  ciTuartatiotijbp  <mpng  together  djc  foariattonsoftlje 
©unnesfljaoome  at  equal!  elections  tit  fojnoone  ana  after* 

woone.'&fje  Ijalf  Mjereof  is  tije  tnCattce  oftlje  gjmuitljs  from 
tljc  true  Sacristan;  the  iDljicbe  compares  lnttb  citljerof  t|je 
famebariationsot  tfjc  Dunnes  GjaDoluejtljc  fitfferettce  fljalbe 
tlje  uanatton  oftlje  Meenie  from  tlje  true  merfoiain 

O?  els  fubtractmff  tljelefter  battalion  of  tlje^umtes  (hx* 
botaCjfrom  t&e  greater  (at  equall  eleuattons)  tije  Ijalfc  of  t&e 

rcmajniei  f&allbe  tljetrue  battalion  of  tpe  feeble  from  tbe 
mertDtatn . 

i5ttt  tfje  ffoimutlj  cf  tije  £j>ttnne  bepng  otljertoife  giueit. 
amjtfjebanattonoftfre  flja&oteelifcetotfegiucnjt&e  biffereuce 
betuicene  tljcm  is  tfjc  bartation  oftlje  Jfteeble. 

The  Variation  of  the  Sunnesfhadowe^  call ,  tljefpOji* 
?ontaII  mftance  betlneette  tije  asimutlj  oftlje  Smmte  ana  the 
magnettcall  circle,tu(jtclje  arerepjefenteD  tRtgeJnSrumetit 
ii?  tije  tyabowe  of  e{je  line  ano  tije  jftee&Ie. 


ffTfo 


of  die  Cumpds* 

ffThe  maner  how  tovfc  the  Instrument 
of  If aviation. 

WThe  fecond  Chapter. 

3!rfipou  muff  place  tlje  3!nfirtmtent  bp« 
ptm  fome^toolfj  oj  otber  tljpng  tbat  tss 
flat  j  fo  as  it  map  fianee  lettell ,  aim  tlje 
piummctintlje^taneere  Hiljicb  is  pin* 
ces  at  tlje J/2o?tb  enuc  of  tlje  firee  tfhc, 
map  fall  perpeneicularlp  imtlj  tlje  Une 
in  tlje  fame  ^taneere. 

|)ou  mutt  baue  regare  t  Oat  in  remoutng  tlje  3!nfirument 
to  tbe  'gmrnte  as  Ije  goetb  about 3  it  map  alinaies  fianee  leucll 
as  afojefaiee* 

gait  are  tjjeit  to  conficer3tbat  tlje  firing  tfjac  recljetb  from 
tlje  Sioutlj  part  of  tbe  3!nttrumet,  to  tl>e  top  of tljc  S>taueeres 
is  tfle  cbiefeft  firing  to  giue  tlje  Dunnes  fljaoouijtMbtcb  mutt 
be  fo  Directed  Op  tttrnpng  tfle  3Inftruments  ^outlj  flee  to  tlje 
gmnne  fimres3tljat  tfle  fljaeotoe  of  tfle  fame  map  fall  oirectlp 
longft  upon  tlje  line  of^outlj  ane  J3oit0  in  tfle  firee  jf  Ipe,fo$ 
it  ought  not  to  croffe  o?  eecline  from  tlje  fame  line  in  anp  part, 
but  tf  it  eo,  pott  mufi  feefle  to  refojme  it  bp  fetttug  tfle^tan* 
eero  moje  bp?igl)t,o?  remoupng  it  at  tlje  ^otitlj  ene. 

Eben  mufi' sou  alfo  fee ,  tbat  tlje  firing  tbat  ts  fafinee  to 
tbeboope  ofiBiaffetljatenuironetlj  tlje  firee  /Ipe,maie  befo 
placee.tljat  it  agree  iufilp  tottlj  tlje  (baeom  of  tbe  former  line, 
one  tbe  line  offeotitlj  ane  ^ojtlj  in  tlje  firee  jFlpe3in  fuel)  fo  jc 
tljat  botl)  tlje  fiiaeofoes  maie  be  as  it  mere  bieeen  in  tlje  faico 
line  of  tlje  flpeimljicbpou  maie  see  aptlp,bp  ttumpngtbc  fain 
ljoope,ane  remoupng  tlje  fame  Uuc  at  eitljer  fieeoftt3  as  pou 

fijallfee cattfe.  .  . 

■Ebe  3Infirument  bepngeulpplateetn  fojmeafo?efate,tt 

eifferetlj  notljpng  from  tlje  Cumpas  of  Clariation}  but  onelp 

in  tljts  poinct,  tljat  mbcrcas  tlje  jFlpe  of  tlje  Cumpas  of  Ha« 

riationas  fo  turr.ee  bp  bertue  of  tlje  Spagnettral!  briers 3  tljat 

tlje 


Of  the  Variation 

tl)«  poinrt  tljfrecfboetlj  fljctoi  tljefjDole  oftlje  C©sgues 
o?Itne  of  £Jartatton:3|n  tljta  31  n  ft  cn  m  ent,t  Ijc  JJ2a  i  tb  potnctof 
$e  JOeeble  Doetlj  fupp'p  tbat,mljiclje  tlje  jsojtlj  potnrt  oftlje 
Cumpas  Sjoulo  boe.tfitb  tlje  Jlonlj  potncc  oftljetflpe  m&rclj 
is  fiicD  in  tlje  bottoinc  of  tfjc  3!nffrumenf,  botlj  allnaies  atuj« 
wserc  to  tlje  fljabotoe  tfjat  tlje  gwune  gtttttl;, 

$How  tofinde  the  variation  of the  Needle  or  Cum  fas 
at  anyp/ace,the  elevation  of  the  PoU3  and  fit  nation 
9f  the  meridian  vnknownc. 


fj  T he  third  Chapter. 

|j  Cpen  pou  mottlb  obferue  tlje  barintton  (it 
!) a!!?  Place, you  mutt  begin  in  §  ftpoone, 
11  tlje  fooner,tlje  better,anD  t(je  moje  effete 
tnaf{  maie  pone  obferuatios  be, bo  tljus, 
Cafte  pour  Slltrelabe  anb  obferue  bu» 
Ip  tbe  fjeigfjt  of  tlje  §>ftue,foj  pour  ttioje 

r  - cafe  it  iTjaii  bee  belf  foj  pou  to  note  tlje 

jame,tt)tjen  it  agreed;  tobetufftipponabegree,  uutljoutanp 
tonuberacisn  of  mtnuts  cj  fractions ,  anb  at  tlje  tnffant  of  tlje 
fame  ljetgljt,turite  pout  3jnff  rument  tntbe^unne,fo  as  tljf 
fbabotoeoftlje  lines  maie  fall  tulilp  bppon  tlje  line  of  s^out^ 

anb  J3o?tlj  in  tlje  fipeb  jflpe* 

®jen,  fuljen  tlje  Becble  boedjCf  mibe,  look  b  tree  tip  ouec 
iIjeJl5ojtbpotnct  oftlje  Jfleeble,  tojjar  Degree  anb  fraction ,  if 
tpere  be  anp,  botlj  attnftoere  bnto  tJjc  fame  in  tlje  frrco  j?lpcy 
tljat  is  to  fate,  boiu  mattp  begrees  it  is  from  tlje.raojtlj  oftlje 
wtb  JfIpr,t»ljtrljpou  WI  note  bfligentlp,anb  map  faie.tbae 
&  manp  begrees  fc.ts  tlje  bariation  oftlje  Dunnes  fljabotoe 
from  tlje  |2ojtlj  ,  as  tlje  j'Sojtljpobtct  of  tlje  jr  Ipe  is  front  tlje 
jf2cjt(j  potnctof  tlje  feeble ,  eitljer  Calf  mams  oj  tUeft« 

toarbes  as  pou  OjallSnbe  tlje  fame  ♦  ®Ijtts  maie  pou  obferue 

liiuers  tpmes ,  upon  feucrall begrees  oftlje  Dunnes  elettatt* 
*!?  ♦  boe  in  tlje  fojnooite  a  fo  mult  pou  alfo  ob« 

ftrut 


of  the  Cumpas. 

feme  tTje  ^unites  dotation  in  djc  afternoone,  bpott  tie  fame 
degree  offjetg^e ,  and  imtl;  tlje  fame  floe  of t(je  aitrolabe  ant 
3noe]c  turneo  totoaros  tie  ^nmte.as  it  teas  in  tie  fojnoone3 
(foj  auoj>oj>it2  of  erroj  tljat  mate  bee  in  t|e  3!nifrume»tt)  no* 
tpngateuerpljetgbt  toljat  pot!  finoe  tlje  variation,  3noto|en 
t|e  feuttne  contmet!)  to  tie  mertotan3it  fljall  be  goon  t|at  pou 
ejractl?  obfecue  big  dotation  Upon  t|;  fame3fo?bnompng  tljt 
true  Latttuoe  of  tlje  place :  ail  bubicbe  pou  fljall  fee  ootoneitt 
fojme  foltolwpwj;,. 


^Example* 
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Ihe  elettat  ion  of  the  S untie  vpp  on  the  meridian  2  5  ,d.  r  S'* 
the  declination  1 2  d.  -c/,  vhtche  laddeto  the  eleuatton }  he- 
,  eattfe  the  Sunne  hath  South  decimation ,  and  t  hereof atnoun- 
teth 38.cl.28' .the  eleuattonof  the EquineftiaB ,  the  whtche  I 

fttbtrall  from  po.d.  the  rejl  is  5 1  .d.3  2', the  eienation  of  the 
Pols  tArttk,  , 

at?  pott  to  conftDtr^tljat  out  of  tfj?  greater  liarcans* 
ttoa  of  GjaDoU)  upon  an?  Degree  of  tlje  Dunnes  cleuatiott  5 1$ 
to  be  taken  the  lefTer  ot  the  fame  Degrees  eienation ,  lufjetljcc 
it  Dee  in  tfje  fojnaone  0?  afternoone,  (except  the  fame  bartat  i* 
tms  bebotheone  mate  from  the  JSojtfjoftbe  feeble,  baljicije 
tlen  are  to  be  aDDec)tlje  [jalfe  of  the  remapnet  is  the  battaticn 
of  tlje  Jl5eeblc  ojCumpas  from  tljepole  oj  true  merit!  an, 
3lntljefojmer8bfernations,3it)ofinDe  tljegreatelfbaria* 
tion  in  tlje  fojnoonc/o^at  1 7.d,eleuacion,!ljebariation  is  *  2. 
d.3  5', from  J3ojtljtO(KlMt:3nDatfhe  fame  eleuatton  in  tlje 
afternoone, 3  finhe  the  bariatton  to  be  but  jo.d.c/.fro  l^ojtlj 
to  Calf  *  3!  take  tlje  letter  out  of  tlje  greater  ana  fince  remao* 
ning  22.d,3  5'*the  kalf  thereof  is  1 1  ,d.  j  much  3  fap 

is  tbe  [Sole  3rti!? ,  aim  true  tit  eribian  linetljat  paiTetlj  to  the 
pole  bp  our  jenitfj  at  London ,  to  tlje  CUesttaarDes  of  tlje 
.Pojtlj  tljat  tlje.peeole  fbemeth, 3ub  therefore  tlje  jfteeole  oj 
Cumpas  barieclj  from  tlje  true  jftoithe  11^,17'*'  totlie 
Cafftuarbes* 

^Ifo  at  2  j  .d, eleuatton  itt  the  fojtioone  tlje  bariatton  is  22* 
d,2o'.ffomi3ojtljtoSLteft :  at  tlje  fame  eleuatton  in  tlje  a& 
ternoone  tlje  bariatton  ts  o.d.g'.from  jfSojtlj  to  SUeff .  J3obi 
becaufe  tlje  bartattons  are  bot!?  one  tuap,(tbat  ts  to  tlje  Qltelf* 
toarDesJ3  atbetljem  togetber(anb  fo  ought  pou  to  Doe  as  of* 
tenaspou  fame  tljebariations  foto  agree ) ano 3 finbe  tljat 

tljep  amount  to  22,d.28/.tlje  Ijalf  tljeteof  ts  x  1  .d.iZmhtch  is 
tlje  bariatton.  '>  '  •  • 

Che  bariations  of tlje.U5ecble  oj  Cttmpas  bp  the  fojmrr 
obferuations.are  fet  out  totuai&cs  tlje  right han&sgainlf  ette* 
rp  Degrees  eleuatton, anb  conferrpng  them  all  togetbtr,3  bo 
fince  t  jjc  true  batiation  of  tlje  jftceole  oj  Cttmpas  at  Lyme- 

houfe 


of  the  Cumpas* 

houfc  to  !>e  about  11.d4.oj  1 1  .d.|.  tu^icfjc  is  a  potiift  of  tlje 
©ttmpas  tuft  6}  little  moje.&o  tljat  in  a  etmtpas  toijofe  tot. 
erss  aw  fetotreetlp  bnoer  the  flotojeoe  Itice3  tlje  J5o?tbano 
bp  axtteft,  anti  !%>outlj  ano  bp  Caft  jjoinctjs  Doc  fyetoe  tlje  true 
iwrioiatu 

V) 

i 

ffThe  c  leu  At  ton  of the  H? ole  and  place  of  the  S  unite  gtuen 
how  vppon  the  Globe ,  to  fnde  the  variation  oft  he 
Needle  by  any  one  obferuation  >  either  in for  no  one  or 
after  no  one, 

ffThe fourth  Chapter. 

M  tlje  former  Declaration, the  onelp  toap 
to  trp  tlje  bariattotys  bp  comparpngof 
the  fetterall  cojrefponoent  obferuatiotus 
of  tlje  Dunnes  elettatiott  in  tlje  fojnootte, 
toitfj  tljofe  of  tlje  afternoonCjfo  tljat  if  tlje 
s§>unne  fljoulo  beeobfcureo3  oj  bp  anp  o» 
tljer  occafion  like  obferuation  can  not  be 
maoe  in  tlje  afternoone ,  tfjen  tlje  former  rule  gittetlj  not  tlje 
oefireo  purpofevCfjerefoje  31  tljottgljt  gooo  to  fljetoe,  Ijoto  bp 
anp  one  obferuation  in  tlje  foje  oj  afternoone ,  tlje  eleuation  of 
t(je  pole  ano  place  of  tlje  Attune  gtuen ,  pott  mate  bnotoe  tlje 
true  meribian  ano  tlje  bariatton  of  tlje  jfteeole  from  tbs  fame 
in  anp  place3toljiclje  thing  maie  be  Done  ano  aptlp  oemonftra. 
tea  bpott  tlje  ©lobe.butmofteejcactlp  calcuiateo  bp  tlje  Tabic 

ofSines* 

Co  finoe  out  tlje  bariatton  bpon  tlje  ©lobe,  pott  muft  fir  ft 
fetpour  ©lobe  to  ftanae  oetolp  accojopng  to  tlje  eleuation  of 
tbepole  at  tlje  place  pjopofeo*  Cfjen  feebe  in  tlje  Ephemeti- 
dcs  foj  tlje  true  place  oftbe  Auntie  tljat  Date 3  ano  note  it  toitfj 
fome  (mall  pjtcb  in  tlje  ecliptib  of  tlje  ©lobe*  $no  placpng  tlje 
£}uaojantof9ltituoeoj  moueableberticall,  attljebertical! 
poinct  oj  5? uttb,  take  tlje  eleuation  of  the  Curate  obferueo  bp 
*he  8ftrolabe  oj  other  31u®tumeitt  at  the  tpme  pjopofeo, ana 


Of  the  Variation 

Bote  tdufttybpptin  the  fame  quaint  of  altttutie.€&ett  turn# 

*£«*"*  ?UaD?am  £oUmrt,fa  tft«  pnrtoftbcfpo^oi! 
that  toe  £>mme  luastn  at  the  tpme  of  the  obferaatton ,  till 
tbc  P?tckc  pou  maoefoj  tlje  place  of  the  Smmte  tn  the  ecfiptift' 
concur  ano  agree  tuftfp  tuitb  the  elcuation  watke&intiS 
nmrnmti^ 'gm  (ball pou  fee  tbe quatsjant  (heme  pou 
tipontbellponjon,  the  azimuth  aim  oiftance  of  the  ®>«rme 
from  the  true  mertman  of  that  place,  bibicbe  pou  than  com! 

?h!fS  Kjee,fr,^IOB  obfcrucB  l,yp°!1  the  3WJrumei)t  at 
that  tnlfant  of  (he  Dunnes  elcuation,  atm  it  tbep  agree  an* 

concur  tuft ,  then  fljall  pou  hce  in  the  true  aim  common  inert* 

turn,  u hirhe then eth  t!je Jpofc of  tbemoftseanotooleeftlie 

Mae  nes  or  Lodeftone:^uttfth«  Differ, pou  Oialfuli tract  the 

feOer  from  the  greater  ,  tbemtiapnerfijcimb  the  bariatioL 

Sim  if  the  mutation  upon  the  3nftrtmicut  be  greater  then  the 

f,ru'pIt  ‘a!lCf  oft^  £?uitutb  from  the  mertOtau  fanner  boeon 
the  ©looe,  the  fame  furplus  is  co  be  accompte o  foi  oariarjcn 
Upon  the  e  ontrarp  fioe  of  the  merit,  iamiftt  bee  ieffe ,« ts  co  bee 
arcompteb  on  the  fame  ftoeoftbemerttuantbat  the  bariatiots 
is  taken, iuijether  it  bee  in  the  fojnoone  bj  afternoouc »  Chts 
^ecepenmeth  no  further  Dcmouftrauoit ,  then  the^nftrtu 
menttt/eff,the(Sfobe  y  meaue,  ■ 

Butio?  example  of  the  uo?ke ,  3!  take  theftrftobferuaft. 
on,tn  the  firmer  Chapter  fpenffeo,  maoeat  Lymehoufe  the 
Crteemhof  October  iy8o.tnthcf0moonr,U)htrhts  r7.d.cle« 
Hatton,  aim  narration  5  2.d.j  ^.frotn  jSojtb  to  3Bett. 

,,  ^ystfccnip  <Sfobeatyi.d.,2/.fonhe  elcuation  of  the 

iSole.&rconhlp  31  take  the  place  of  the  £>nmr  2.d.  ,  c',m  Je 
note  it  upon  rite  ecliptic* .  €htrtHp3I  note  bpo  the  quaoiane 
efaltttuoe ,  the  excitation  of  tbc  giuuiie  i~.d.  diisoone  r( 
ttioue  the  quasjant  of  aftituoe  tomatoes  the  Caftof  thelm* 
rt?on ,  atm  turne  the  ©lobefiU  the  pjirfe  in  tlje  Ccltprtrhc  foi 
the  place  of  the  Smitne ,  Doe  agree  tuftlp ,  teitb  tiie  elcuation 
noteb  bppon  tbequaDjant  of  aftituoe ,  ana  fame  the  true  9;». 
tltuth  ftjelbca  bp  the  fate  qua&jtatit  upon  the  fpojijon  to  be  tie* 
reftJsbout4i ,  j  ♦frpm  tljementuaiuViiiti  cotiferraig  the  fame 

toitii 


of  the  Cum  pas. 

blit?)  thebariatton  founiiebpponthe31nftrttmene 
fum  the  Difference  u.d.i  becaufe  the  abrcruacton  is  na* 
tco  to  be  tn  the  fojttoone  fro  tbe  Bojth  to  the  <dHefi,o;i  slioutb 
to  the  €afi.  anti  the  oattation  bppon  tljc  3infirunient  greater 
tijCn  the  founbe  on  tbe  ©lobe ,  3iaccomptthefame 

from  the  jQajtfj  to  the  €afi,or  from  tljc  &cmth  to  the  aUeff. 

3!  conclude  the  bariation  at  Lymehoufetobeabout  n.~. 
front  j!2o?th  to  €aftsoj  <S>atu!)  to  QUcfi. 

«  How  to  findc  the  variation  by  Arithmeticall  calcula¬ 
tion  vpon  any  oneobferuation  in  thefornoone  or 
afternoone,the  Latitude  of  the  place,and  declina¬ 
tion  of  the  Sunnebeyng  giuen. 

‘Theft ft  Chapter. 

flpC  fttmme  ofthetoorke,  iss  to  ft  nee  tfjc  ark 
ofthcilpo^tjon,  liettocene  tljc  met  to  tan  ana 
the  ajimutlj  oftljc  ■Sunne  at  the  time  of  the 
ohferuatton ,  whtthebepng  compares  With 
chehariattonfotitioetn  thcJnOrunicnt,  the 
oifference  is  the  variation  of  the  .i!5eeDle» 
if  or  attappng  of  the  fame  arhe.  jftrtt  it  is  neccffarie  to  hatte 
thearhe  of  the  Cquinoctiallbetweene  the  €t>tume  at  the  tpme 
of  the  obferttatton,ano  themeriotamUihicharkis  thus  fount). 

£©uUtplp  the  fine  of  the  Dunnes  merioiatt  altittioefor  the 
oaic' mopofeeubr  the  whole  fine,tbe  proourt  oiiuoe  b?  the  fine 

of  the  eleuatton  of  the  eqatnacttali  (oj  the  com  piemt  nt  of  the 

latttuse)  the  quotient  is  the  bet  fee  fine  or  (haft  of  the  femitn= 
urnaU  arke,Whtchepou  (had  note  fo?  thefirfi  n  timber.  _ 
®hen  again?  multiplie  the  fine  of  the  Dunnes  dotation 
at  the  tpme  of  the  obfentation,  bp  the  wood  uue}  antum  pro* 
mtet  Btuioe  bp  the  fine  of  the  eleuation  of  the  Cquinoctiall.tlje 
quotient  fubtract  from  thenomberpou  ftrfinetiB ,  the  refits 
theoerfeB  fine  of  the  arfteof  thecifiancehetwaue  thc&unr.e 
anb  dje  meribtaa  in  the  paraded  that  it  is  in  foj  the  t pnw  pro* 


Of  the  Variation 

pofctij  ui  ftictje  partes  as  tfje^emiDiameterof  tlje  Cqtiiuod* 
tiaU  ts  tlje  toljolc  finerbut  it  ts»  nercfnirte  before  pott  appfie  tt  a« 
furber^to  teDuce  tt  into  fttelje  parts  as  tfjc  ^emtDtametec 
K)f tlje parellell ts tl;e tuljole fine ,  mfjtclje  poumateooe  tljtis* 
S0ttlttpite  tin's  remapner  bp  tlje  Wo le  finest  product  ifaioe 
bp  tlje  fine  of  tlje  complement  of  tlje  Declination  (Uiljictj  is  tlje 
^emtDtamtter  of  tlje  parallel! )  tijc  quotient  is  tbe  berfeD  fins 
in  Ijtspjopojttouall  parts. 

;  bcrfeD  fine  tints  reduced  and  fubtracteD  from  t&e 
io^ele  fine3leauetljtfje  freond  rtgljt  fint,toljicb  pou  fi>all  feefte 
intlje  'Cable  of  fines ,  and  tljcrebp  ftadpwj  bis  arke,  pou  (ball 
fub tract  tlje  fame  from  tlje  (juaojtant  ojt  5>o*d*  tlje  remapner  t$ 
tlje  arke  of  t!je  form'd  parelleH  oftlje  Sarnie,  loljiclj  is  anfuje* 
rabie  o }  cojrefpondent  in  Degrees  and  m units,  to  tlje  arke  of 
tlje  Cqumocuall  t(jat  pou  fecke  ♦  Clje  reafon  of  tlje  pjecept  t$ 
tlHS* 


*As  the  rig  ht  fine  of the  ele  nation  of  the  E- 
quinoFiiall 3  is  m  proportion  to  the  right  fine  of 
the  meridian  altitude  of  the  Sune  or  any  Starree 
fo  is  the  Ivh  ole  fine  3  to  the  Verfed fine  of  the  Se¬ 
midiurnal l  arke.  nAnd  againe 3as  the  right  fine  of 
the  meridian  altitude 3is  to  the  right fne  of  the  e— 
leuation  of  the  Sunne  or  Starre  at  the  tyme  of 
the  obfer nation:  So  is  the  overfed fine  of  the  Se¬ 
midiurnal/ ar^e  of  the fame3to  the  exceffe  or  dif¬ 
ference  betlveene  the  fame  njerfed  f  ne  and  the 
rverfedfne  of the  distance  from  the  meridian. 

-fo?  rtf  better  tmDerftan&pmy  ofcljepjemtffes,  3!(jattc 
fet  Dannie  tins  figure  follomttig.mio  toiffje  tlje  Header  to  cou* 
fioer  of  tlje  fame  toitlj  tlje  4.  Pro.of  t$?  6*of  Eudidc. 

JLcS- 


LEc  A  MT.be  the  meridian  circle.  BD  Q.the  com¬ 
mon  fection  of  the  meridian  and  Equinoctial!  their 
playnes,whiche  is  alfo  the  diameter  of  bot  h  circles. 
ADT.thc  plaine  of  the  Horizon.  LH  P.theparallell  ofthe 
Sunne,whiche  is  defcribcd  vpon  the  centre  F.  at  the  dilfancc 
F  L.whichc  is  the  fine  of  the  complement  of  the  declination. 
A  B.the  arke  of the  eleuation  ofthe  Equinoctial-  B  O.thc 
firft  right  fine  thereof.  A  L.  the  arke  of  the  meridian  alti¬ 
tude.  L  X.thc  fine  thereof.  A  N.thc  arke  ofthe  Sunnes 
--  -  /'  C.ij.  eleuation 

f?*+ 
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Of  the  Variation 

equation  at  the  tymc  of  the  obfcruation.  N  C.  the  fine 

thereof.  BD.the  whole  fine  in  refpetf  of  the  former  arkcs 

and  fines.  LR.the  Semidiurnall  ark  of  the  paraJIcIl.  R  s. 

the  firft  right  fine  thereof  S  L.the  verfed  fine  ofthe  fame. 

L I.  the  ark  or  the  Sunnes  difiance  from  the  meridian.  I K 

the  firft  right  fine  thereof.  I  G.th  e  fecond  right  fine,which 

iscqualltoKF.  K  L.the  verfed  fine.  NE.  which  is  eauall 

to  KS.the  differece  ofthe  a. verfed  fines  L  S.and  L  k!  L  F 

the  whole  fine  in  refpeft  of the  arks  and  fines  ofthe  parallel* 

Now  as  B  O.  is  to  L  X.  fo  is  B  D.  to  L  S.  And  as  L  X.to 

N  C.  fo  is  L  S.to  N  E.  Or  els  thujas  B  O.to  N  C.fo  is  B  D. 
toNE, 


Example. 

The  1 6. October,  /  j  So. in  Lymehoitfe. 

The  election  ofthe  Pole  tArt^jt, .4,32',  The  declu 
muon  ofthe  Sunne  ,  2,d  30 '.  7  he  election  ofthe  Sunne 

obferued  m  the  for n0  one  ,7J.o>.  The  variation  ofthe, fbadow 
'vpon  the  Instrument  s 2,4.3/ from  North  to  tVef.  ' 
38.28',  90,0'.  23,38'. 

^  TO,  2? 2).  LX,  LS, 

If. C 220 s-gme.  / 00000,  —  then, 433 84 ,giueth ,70386, 
38.28.  90.0'.  1 7.o ‘. 

TO.  <BT>,  NC.  NE 

Jgame if .  6z20S.giue ,100000, 29237.^11^,47 0 0 t. 


Now  out  ofLS ,- —  703  86. 
take.N  E,  —  4700 1. 

Tefl.L  /(,  —  233  83. 

Then  ifL  P.976  2  9. the  fine  of 77J.30'  .the  complement  of 
the  dec l, nation ,,  gme  LF.i  000 00.  then  L  /(. 233 8 s.  oiueth 

r.  ”  *  2d9Sf\  {he  verfed  [me  of the  arke  /  L.  in  his  dew  partes. 

Th& 


of  the  Cumpas. 

The  fame  fubtralled  from  LF.roooo  o.the  whole  finefeueth 
K  F.cr  /  G./60  J-S  .the  fecond  right  fine  of  the  fame  ark  ,which 
is  thefirfl  right  fine  of  the  arke  I  H.whichearke you  {ball findc 
in  the  table  of  fines  tobe  j-p.d.j  o' .2  f '.the  complement  where¬ 
of  to  the  quadrant  is  ^.o.d.2p'.p6".the arke  I L.ofthe parallell 
hetweene  the  Sunne  and  the  meridian, who fe  corre[pondent  arfi_ 
tn  the  EqmnoEliall,ts  the  arke  that  was  fought. 

jSato  Ijaupng  tljts  nike  of  tlje  €qutnoctiaH,pou  mutt 
toojkc  as  follometlj, 

gpulttplp  tljc  One  thereof ,  bp  tlje  fine  of  tljc  complement 
®f  tbc  Declination, anD  DittiDc  tlje  pjotmet  tip  tije  Uiljole  finc,tlje 
quotient  is  tljc  fine  of  an  athc  contapneo  betmeene  tljc  Sunne 
anD  tljc  mcriman ,  tnakpitn;  right  angles  tottlj  tljc  merit  tan, 
■Eljis fine multtplp bp  tije  toljole  fine ,  tljepjocurt  muiccbp 
tlje  tljc  fine  of  tlje  complement  of  tljc  Dunnes  e'euntton  at  tije 
tpnte  of  tlje  obfcruation,tlje  quotient  fijalbe  tljc  fine  of  tije  ark 
of  tljc  Upojijon  conta’tneD  between  tlje  0  ?ttmttlj  of  tljc  &  unite 
ano  tlje  meriwan,  mljiclje  is  tlje  arke  tijat  mas  pjopofec  to  be 
founb. 


LEt  DHNP.be  the  meridian.  DAK.the  Horizon. 
E  A  N.the  Equinodliall.  M.the  place  ofthc  Sunne  in 
the  heauen  at  the  tyme  of  the  obferuation.  LMO. 
the  parallell.  H  M  B.thc  Azimuth  or  vertical!  circle  palling 
by  rhe  Sunne.  A  M  G.a  greate  circle  im  agined  to  pafle  by 
the  Sunne,Suo  erode  the  meridian  at  right  angles.  I M  P. 
a  greate  circle  padyng  by  the  Poles  of  the  worlde,and  place 

oftheSunne  at  the  tymeofthe  obferuation,  commonly  cal¬ 
led  thecitcleofhoures,  or  cirdeofdeclination.  .  C  M.the 
South  declination  of  the  Sunne.  M  P.  the  complement 
thereof  to  the  quadrant.  M  G.the  ark  between  the  Sunne 
and  the  meridian  of  rhe  former  imagined  circle,  A  M  G 
M  o.the  ark  of  theSunncs  parallel!, E  C.the  correfpondcnt 
ark  of  the  Equino£tial!,which  arc  giuen  in  the  former  work.’ 

M  B.thc  eleuation  of  the  Sunne  at  the  tyme  of  the  obferua- 
-  - - ::  '  C.iij,  uon. 


Of  the  Variation 


V 


tion,  M  H.the  complement  thereof.  B  D.the  ark  ofthe 
Horizon  intercepted  betweene  the  Azimuth  and  themeri- 
dian, which  is  the  thing  required  to  be  found, 

3!iu!jis  figure  tlje  Reader  ta  toconfidertfjemaneroftfje 
fpljertcad  triangles  3  and  to  compare  tlje  fines  oftljeirfides, 
according  to  tlje  doctrine  of  Copernicus.tR  tlje  ^.Cljapter  of 
1)13  firfi:  boofiejand  ofRcgiomontanus.IjtS  2^and274propo« 
fiiionsof()l3  4.l)00keofmanglcs> 

As  P  C.is  to  C  E.fo  is  P  M.to  M  G.but  3  +  of them  are  gi<* 
iicn,therefore  the  fourth  fliall  be  knowen. 

And  asHM.istoMG.  lois HU.  toBDfthc  arke  thatis 


of  tlieCumpas.’ 

fought^whiche  by  the  three  firfl  giuen  is  like  wife  giuen* 

ffthe fecond  fart  of  the  exam  fie. 

pt.o'.  40.2$'.36".  77'3°'. 

<TC.  EC.  PM.  MG. 

//♦  tooooo.giue> 6\93S* - then,97629.gi»eth,  6339s, 

73.iT.  9».<T.  4. 1.31'.  2  2!'. 

HM.  MG.  HU*  ‘BD. 

tHgatne if.  9 s630.giae, 6339s.- - 1 00000.  gimb.  66291. 


Whofe  arkJBE)  .41  -d.3 1'  .2  2"  ,'ts  the  Horrent  all  distance  of 
the  Azimuth  of  the  Sttnne from  the  meridian ,  the  thyng  that 
was  fought.  r 

jj5oiu  comparing  the  feme  tottlj  trepanation  fewnfc  Ppoit 
tlje  3|nftrument  at  the  tnftant  of  1 7+d*cleuation3tol)icl)  is  52. 
6.  ?  fyt  fiiioe  tt  to  be  lefre,anti  tijerfoje  fubtract  nyiuD  fojjaue 
2  tlje  Difference  i 1  ,d.  f,  3  S'.Sno  becaufe  tbe  obferuatio  mss 
in  tlje  fojnoone,anD  tbe  bariation  upon  tlje  3infirument  grea* 
ter  tljen  ttje  arke  of  tljeSpojfton  betvueene  tlje  Attunes 
ittutf)  ana  tbe  meriDian,  tberefoje  31  conciuae,  that  tljebana* 
tton  ts  1  ud.^'.  3  8"*from  ftoutb  to  22M,oj  |2ojtij  to  Caff, 

toljidje  is  clje  tbps  P?omifet>  to  be  fljeiueo* 

3Unt  comparing  tlje  fame  arke  01  tlje  Cpojtson  41  A.  3 1  ♦ 
22'Mjoitb  tlje  bariation  faunae  at  tlje  cojrefponaent  elettattott 
in  tbe  afternoonCjinijiclj  is  3  o.d*c/ .  35  iwbtract  tbe  ieffer  front 
tlje  great  er,ano  Cube  tbe  erceffe  1 1  ^.3 1 .22  .Wfltljt  Cjouto 
be  tbe  bariation  .  3 no  becaufe  tlje  batiatton  faunae  bppon  tlje 
Inffrumentts  leffetlpen  tlje  arke  of  tlje  3?imutlj  uppontlje 
Iponson ,  31  accompt  tlje  uariatton  on  tlje  fame  Coe  oftbe  me* 
riotailoljtclje  ts  from  &outb  to  ®He(t,o?  iftojtlj  to  Caff  * 
■Cijismrtetie  bettocenetljeobferuation  maoe  int  befo?* 

ttoone,anD  tljat  in  tbe  afternoone,  91*^***$*  ”4 
perfection  of  tlje  3ln(trument ,  oj  negligence  of  tbe  obferuer, 
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Of  the  Variation 


tttojc  certain?, 

^Ijefojniec  pjeeeptes  am>  examples  Doe  feme  tuljen  the 
Auntie Dotlj  Decline  fro  tfje  Cqutnoctiall  either  ji3egthtuaiDs 
o?  ^outhluarDcs ,  15ut  if  cfje  'Snimie  be  in  tijc  equinoctial?, 
tijei:  tbc  matter  ofthe  tuo^fipng  is  moje  caSe  mitt  bjief ,  jfojt  tf 
P0K  nutltipHe  the  fine  oftlje  Dunnes  ric nation  at  t!je  tpme  of 
obimtation ,  bp  tije  lofiole  fine ,  aim  DttitBc  tfjc  pioDttct  bp  t!je 
ftncDftlje  cicttation  of  the  <*£quinoetia!i,Ui&irije  is  the  mert'Dt* 
an  altittiDe,  the  quotient  gittc  tij  the  fecotiDC  right  finest  the  eu 
fianceof  the  g>ttnnefr8  themettDimt.iuhtchn is  the  firft  right 
fine  of  the  eompfenientofthc  fameathe;  <JnD  entrpng  theta« 
file  effincs  Ustth  i  t,  pou  fijail  flnoe  his  arhe5  mijidjc  if  pou  fttb* 
tract  fro  the  qttaujant  o?  po.d.leaueth  the  arfieof  the  biff  ante 
or  tije  Sumne  from  the  menot'an.  3nD  haupitg  the  fame  umifc 
t!jtis*3if  tije  fine  of  the  complement  of  the  filiation  of  the  !§5tnt 
at  the  tpme  of  the  obferuation,  gitic  the  fine  of  the  fojfaio  at  he 
ofoifianee ,  mhat  fijail  the  inhale  fine  giue ,  CfMdi/lteanD  Di* 
titBe,tbe  quotient  fljalbe  the  fine  ofthe  arlt  ofthe  fpefijon  con- 
tapneohetiuecjie  the  Qljimtuh  ofthe  Curate  ano  the  niertot* 
aii.SEJbtrb  arhebeing  compareo  Uitdj  the  bariationof  the  3in» 
ftrument  in  matter  as  before  is  ipelncD ,  giaetl;  the  bananeu 
reqmreD. 


^  Utttthe  ^unne  bepng  in  the  Cquinoctiall,  if  the  place 
Inhere  the  obferttation  is  matte,  bee  lihetotfe  bnoer  the  fame 
circle,  then  is  the  initiation  motT  eafclpobferuett,  fo?  that  the 
Cqthti email  is  tije  3?tmuth  cf  Caftanb  211  elf,  tljerfo?etiu*= 
nwtg  pour  3lnflruroent  ottelp  to  rcceiue  thefljaooloe  ofthe 
£3tt:me,anD  loohitig  then  to  the  ,*5o?dj  poinct  of  the  jftee  Die, 
if  pett  finoe  the  fame  to  aunftnereto  the  quatnant  oj  yo.d.pou 
fijal!  be  in  the  mcrtDtan  of  the  Spagncs,  tuljtche  pafleth  bp  dje 
]:.)olcs  of  the  too  jlp,but  if  it  Doe  Differ  from  cjo.d,  the  lame  Dif¬ 
ference  is  the  battalion  ofthe  JftceDle. 

Tint  aomittpiig  the  cbfcrtier  to  be  bncer  the  Cqttinortia!!, 
enb  the  Attune  to  hatte  Declination,  then  the  pjopojtion  of  the 
fme  of  t!;e  complement  of  theelettation  at  the  tpme  of  the  ob* 
feruatton ,  bnto  t(;c  fine  ofthe  Bcrlinatimt,fl;albe  fuche,as  the 

mimic 


/ 


of  the  Cumpas. 


itfjole  fine ,  is  to  tlje  fine  of  tbe  arke  of  tljc  fpau/on  t’ncIuDea 
betnieene  tlje  SI  jtmutlj  oFCatt  ano  ££left,ii)Ijtcljts  tlje  <£qtii* 
nocttall  it  lelf ,  ano  tlje  ^ttitutlj  of  tljegtmne  foj  cljc  tpme  of 
tije  abferttation,tlje  complement  whereof  gutetlj  t()c  true  me* 
rioian,  uiljicfje  complement  poumak  compare  tottljtljebaii* 
atiou  fijeweo  upon  tlje  31nftrument9tlje  Difference  is  tlje  baru 
atton. 

Outers  otlicr  cafes  might  bee  pjopafeo  ,  anD  rules  gttteit 
foj  tijem,wijiclje  foj  b  jcuirie  3!  omit, 

“But  one  cljpng  3!  tljougljt  gooo  to  aDmoniftje  pou  bp  tlje 
toaMjnt  whereas  3  haue  ftjeweD  in  tlje  fir  ft  part  of this  p?o< 
pofuion  tlje  maner  to  finee  tlje  two  uerfeo  fines,  tlje  one  of  tlje 
gemiDturnall  arke,  tlje  other  of  tlje  arke  of  tlje  niftance  of  tlje 
granne  from  tlje  mertDian  .  3t5p  tlje  ftrft,  tlje  gemioturnall 
arke  being  fauna  ano  rtouceD  intoljoures  ano  minuts  of  time* 
is  fljelueo  the  tuft  Ijalfquantitie  of  tlje  Date  ♦  3no  bp  tlje  arke  of 
tlje  otljer  likewtfe  reottceu ,  tlje  Ijottre  of  tlje  Dap,  oj  tlje  tpme 
tontaincD  betweene  tlje  noottftceD  attD  tlje  inftant  of  tlje  obfer* 
natton,9is  in  tlje  fame  epample^ljeuerfcD  fine  of  tbegemi* 

Diuntall  ark  LS.ts  giuen  703  8<5.in  fuelje  parts  as  tlje  genti* 
Diameter  of  tlje  Cqutnocttall  B  D.ts  1 00000,  therefore  3  re* 
trace  tlje  fame  into  fuclj  parts  as  tlje  gemioiametcr  of  tlje  pa* 
rallel  LF.ts  1 00000, auD  finbe  it  to  be  72095  .fuljtclj  lubtrac* 
teD  from  tlje  whale  fine  L  F.  1  ooooo-tljerc  reftetlj  S  F.27905, 
pjljicljeis  tlje  fecono  right  fine  of  tlje  gemioiurnall  ark  L  R. 
anD  tlje  rigljt  fine  of  R  H.i  <s.d,i  /whieije  is  tlje  complement 
of  tbe  gettUDiurnall  ark  L  R.  wberefoje  fubtraetpng  it  from 
tlje  quaojant  L  H.  or  po.d.  reftetlj  73  .d,48',  tlje  gemioittr* 
mall  ark  L  R.  tlje  fame  reDuceDinto  partes  of  tpme  allofnpng 
j  r,d,foj  an  haute  1/.  foj  a  miitut ,  aim  1  f.  foj  a  fcconDe  of 
tpme ,  anD  for  euevp  Degree  4.mtm«s  of  tpme ,  fo?  etierp  mi* 
nut  /.anD  foj  euerp  fecono  4Vk.31  finoc  tlje  time  oftljat  ark 
front  tbe  potnet  afcenDcnt,to  tlje  meriDian,Whtcbe  is  Ijalfe  tlje 
tap,  to  bee  4,ljourcs  5  5S1  /.anD  confequcmip  tlje  Wljoleaap 
bepng  tlje  1  d.ofoaobcr  abotte  Written ,  to  be  Routes  50., 

:  ■  D.t.  :vm 


Of  die  Variation 

example  mate  feme  foj  a  general!  p  ?  e  r  r  iren  t ,  fj  tic  at 
tgc  Cqatnocttall  is  becuseencthe  Spunne  f  the  cletinteo  pole, 
Duttfthe'gmnnebe  between  the  eletiateo  pole  ano  the  Caui* 
jtcraah'jtljen  toil!  theberfeo  fine  fail  cut  to  be  greater  then  the 
feo.c  finr3ano  tbe&tfnwiurnall  arftc  to  erceeoea  qttaoianr* 
«K3t!jrrciO)c  halting  reouceo  the  fame  to  to  his  proaoittottafl 
?artf’a®  !;c&?c‘e  fheuieojfubtrartfrom  it  the toljole  fine,  the 
feirpius  ts  the  fine  of  thecpccfieoftbc  feemiofarnanarkea. 
aaue  a  quao?aut3tobi(bf  bepng  aooeo  to  t(jc  qtuo?ant ,  gtuetk 
the  ^etmotartiaiiarke* 

23  p  the  other  iierfec  fine  ofthe  Otfiancc ofthe  i§?tinne from 

^cmcm!a!t}\uhtchisLK.23p52.matchj)art0astheioh('Ic 

fii.e  oj  'Sscimoiamcter  L  F.  :s  iooooo.fubtrarteB  from  the 
lujorc  fine ,  isgttten  K  F.76o48,the  ferono  right  fine  of  the 
fame  ark  cfoirtance 3  anBthefirftrtghtfineof49,d.2o'.24*; 
tolwhtsthe  complement  of  the  ark  of  the  ^unites  oitfanct 
iront  the  imrit>ian:therefo?e  fubtraetpng  the  fame  from  oo.d. 
rcrceth4o.d,2^,56<,,  the  arkeef  the  ostfance  bettoeene  the 
Snutiie  ano  the  merioian3tohicb  bepng  reouceo  into  partes  of 
ttmeasbe!_oje3guteeh2.hottres4i/.58,/.anDthefame(bera«fe 

it  t3  tit  the ■  fo?notme)DetmcteD  from  1 2.houres  the  noonfieetu 
reRethp.hottrts  i  S'.2/y,tbe  iuflinftant  ofthe  tpmcofche  ban, 
2i5ut  if  this  berfeo  Rue  be  fountr  to  be  greater  the  the  tefjole 
line  (as  it  maie  tohen  the  Attune  is  bettoeene  the  Cmiin  octr* 
all  ano  the  eleuateopole,  ano  before  tbehoure  of  fire  in  the 
tnojnpng  ano  after  the  hotireof  fire  in  the  eumpng)then  ootfi 
the  arke  of  otffance  confeqttentlp  erreeoe  a  qttaoianLthe  fine 
ot  thtstreefie  is  the  furptos  of  cite  brrfeo  fine  above  tije  w’.joie 

fine.QItbofearkc  aooeo  to  the  qtiaopmtgineththcarkeof  tije 
Smnnes  Difiancc  from  the  merioian 3  ano  reouepng  the  fame 
into  parts  oftpme3is  giuen  the  inRant  of  tpme  ofthe  obferua* 

ttoti> 

Sis  bp  this  meanes(thc  eienatton  of  the  ^unne  being  pje« 

ttfelp  obferueo  anoiaticuoe  knotocn^theinftant  of  time  of  6 
oaic  is  gmen  mo?e  eractlp3theit  bp  anp  Clock,  Dial!  or  other 
wrumenf^otf  there  might  be  hao  a  portable  Clock?  that 

tooulfc 


isoulti  cotttintte  true  the  fpacc  of  40. 01  ^o.houtes  together(tf 
io^cr  tpme  t!)f  better)tben  mtgljt  the  Difference  of  lengttuoe 
of  ativ  two  places  of  fcnowen  Latituaes,wbicbe  comteniemlp 
ititp  be  craucllea  Within  that  time,bealfo  molt  epactip  giuen. 
qnr.  in  tijis  fop  traueiling  anti  obferuing  from  place  to  place, 
migty  tljC  longituaes  ofnnp  Cctmtrep  be  perfectlp  aefcribca. 

ff  Another  way  mofl  generall,  how  to  finde  the  Vari¬ 
ation  by  one  obferuation  either  in  the  fornoone  or 
afternoone,  the  eleuation  ofthe  Pole  and  declina* 
lion  ofthe  Sunnebcyng  giuen. 


€Tbe fixt  Q) after. 

©B.tbe  accamphlhpng  of  tljt'S  paopo^ 
d  tiompou  are  to  imagine  a  fpbeucall  trta* 
*  alt  nppon  the  fuperfictes  of  the  ©lobe, 
whole  Hoes  mull  bc.jfirft  the  pojttou  0  j 
arke  of  the  nicueiatt  betweene  pour  ?e* 
nttb  ana  the  pole,  wbtelje  is  the  comply 
ment  ofthe  latitude*  €be  fecona  the  nrft 

. atttiths 


the  tome  ofthe  obferuation  *  Wt  tftnauoc  win«w  ««w 
circle  of  Declination  cempjehenceo  betweene  tfcevsunnean& 

Sie  eleuatea  » ale ,  this  arfcc  is  totmo  bp  aDDpng,  oj  fubtrao 
tint  tbeaectoiation  of  the  £>unnc,to  0?  from,tbc  qtmmo} 
dnnluche  rmift  be  oone  with  this  couftoer  anon, that  if  pott 
i^nSamS  ofthe  equinoctiall  that  thermae  ts,pou 
re°tofitbtracttbe  Declination  from  the  cpiaDjam,  3font|j! ;  0= 

f- £  t®;l”yrt  it  t0  t(,e  fame  Jo  haue  pou  the  th?ee  ftaes  ofthe 
ther  (to e,to 1  aw  t  J  1 «  ^  t{;e  ful3(lflttCC  0f the  w cjlt  con* 

fphertcall  trtmigfr  S « «'  *  5  {  angle  of  the  fame  triangle 


TVit* 


—  - - - 


LEc  F  A  C  E.bc  the  meridian,  wherein  A. the  Zenirh,Ca 
rhe  Pole*  A  D.  the  vertical!  circle  or  Azimuthof  the 

^  SunnepafiyngbyB.theplaceofthcSunneat  thetyme 

oftne  obfetuation.  B  D.the  elcuatiS  ofthe  Sunne.  BA0 
the  complement  of  the  eleuaticn.  A  C.the  complement 
ofthe  latitude.  BC*the  ark  ofthe  circle  ofdeclination,  or 
the  chord  of the  fame  ark.  F  G  E.the  plaine  ofthe  Homo. 

Now  from  the  three  angles  of  the  triangle  ABC.  let  fall 
3. perpendicular  lines  to  thcplainc  ofthe  Horiz5  AG.CH. 

and  B  K,  and  by  the  <5.  ot  the  1 1 .  of EstchdeJCneic  three  lines 
lhall  beparallelles. 

Then  let  fall  a  perpendicular  line  from  C.vppon  A  G.in  • 
the  poince  E<from  B.  an  other  perpendicular  vppon  the  fame 
line  A  G.at  the  poind M.And  from  the  famepoint  M.  cred 
a  perpendicular  line  to  N.  which  fhalbe  parallell  and  equall 
to  LC.Thcn  ioyne  B.and’N.  together. So hane you  aright- 
lined  trianglc.B  M  N.whole  angle  at  M.isequall  to  the  an¬ 
gle  A. ofthe  fpherical!  triangle  A  B  C.  By  the 4. definition  of 
the  1  Eucltdefox  the  like  rcafon  is  of  obtufe  angles  as  of 
acute  orfiharp.And  rhe  fides thcrof B  M.and  M  N  arc  oiUcn 
B-M.thc.fine  of  B  A.and  M  N.cquall  to  L  C.the  fine  of  C  A. 


of  the  Cumpas, 


And  the  third  fide  B  N.is  found  by  fubtrafling  the  fquare  of 
N  C.fro  the  fquare  ofthe  chord  B  C*  as  in  the  47«of  the  fijrft 
of Eucltde . 

zsdnd  in  right  lined  triangles ,  the  three fdes  beynggiuen , 
the  angles  are  alfogiuenfoy  the  44*45  .&c*of  the  firli  of  7^- 
giomontantiS) and  by  the  ^opropolition  of  the  13  . Chapter  of 
Copernicus  his  full  booke* 

For  example  J take  the  former  ohjer -  - 

uation  of  the  1 6,Octobcr  1580* 
and  work  as  follow eth. 

The  eleuation  of  the  PoleC  E.31  .d. 3  2'.  the  fne  thereof 
8297+  The  eleuation  of  the  SmneTTt.^.d  o'. the 
fine  thereof  7?  $£.29237.  The  arkeT  (f.i  0  2^.30' .the  chord 
tbereofT*  C,  13397  6<  The  complement  of  the  deviation  of 
the  Sunne 2?  A. 7 3A.0' .the  fne  thereof  2?  M.g 3630 „  The 

complement  of  the  latitude  A  C.3  8.d.2  8' .the  fne  therofL  CQ 
62203 .  equallto  Ad  N.  Now  out  ofC  H .7  8 297.fubtra£h 
N H.equall to  2?  l£*2 9 237. Reft  N C. 49060 . 

Then  out  ofthe  chord  2?  (ffquared. - 243283 1 2376, 

Take  the  fquare  of N  C . - - 24.06  8  83600. 

Tie  ft  the  fquare  of  T>  N. - -2 1 921628976 , 

7 he roote thereof is.i 480 39.the  fdetB  N. 

C2?  AT*  / 48039 » /. 

S&are  the  three  fdes  of  the  triangle  giuen.<MN.  62203 . 

/fB 93630* 


New  to  fnde  the  angle  M*1  fubtraB  from  the  fquare  0f 
Tl  Mjthe  bigger  fde9  whtche  is.  9143096900,  the  fquare  of 

MN . 


M  •  '/'V'  ltd 
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Of  the  Variation 


M  N.ike  lejfer  fide,w  hie h  is  .3  8  6  c,  46  20  2  3 dRefl  3  2y 3  6 3  4  834. 

M  £«v?  by  the bafe BN.i  48039 .giueth  33631  .which 

number  I  take  out  of  the  fa,d  Life  ref .  112+28.  the  Lift  her- 

■j6A'4'iS  lN^he  lejfer  c.f e  or  [barter  fart  e  of  the  bafe  di¬ 
vided  by  the  perpendicular  line  Ml,  fatty  ug  vpon  the  fame  fro 
the  obtufe  angle  M.rrhiche  fit  raided  front  the  whole  bafe 

T  L7. 1 +Sojp ,  leaueth  / 13.91  S43,  the  or  eater  cafe  or  lonoer 
part  thereof.  “ 

A  or?  it  is  manifejl  that  thefe  two  cafes  or  parts  of the  bafe 
IB  land  l  IV .are  the  fines  of  the  twojharpe  angles  1 M  T.  and 
IV  A  l  [.maze  of  the  obtufe  angle  Ad, by  the  perpendicular  fal¬ 
ling  from  the  fame  angle  to  the  bafe, and  the  arks  of  them  toy - 
tied  together ,are  the  quant  itte  of  the  obtufe  angle  N  MT. 

Therefore  to  reduce  them  ts  the  nombers  of  the fnes, frfi 
for  the  greater  cafe  B I. making  B  M.thc  whole  fine  Jay. 

2>  M,  BAB.  BI,  'J3I. 

If >  9*630. giue.i  00  000. —  thcnfhall. 91 843. giue  ,96042. 

The  ar  ft  hereof  is  7  3  J,  49'.  3  8".  Again  e  for  the  leffer  cafe, 
making  AT  N .the  whole  fine, fay, 

MH.  MN,  IN’.  IN. 

If,  6220  f  •gtuei  00000 . — then  .362/ 4  .giueth.  $03  y6. 

PVhofe  drifts  6  4*^*3  8r*45n .And  addyng  thefe  two  dr  Iff  to • 
gether  they  glue  1  3  <?  d.28'.2f jhe  arlfor  (yuantitte  of  the  ob¬ 
tufe  angle  N  Af  B.eqmil to  the  fthericall  angle  B  A  C<*slnd 
deduttyng  it  fro  the  Semicircle  t  SoJ ,  thsrcreAeth^i  J.3 
37 *  .the  angle  t  si  D+thc  IdoriZaOntall  distance  of  the  Sunns  f 
sizstmtit  h  fr  otst  the  mertdian fubtrattyng  that  from  j  2td+ 
3/3  he  variation  found  vppon  the  ln3lrmnent  from  North  1 9 
Weft  in  the  for  noons  yeileth  1 1  d.f  .23"  .the  variation  of  the 
Needle  from  the  meridian ,  the thyngthat  was propofedto  be 
found  ♦  And  comparyng  the  fame  with  the  afternoones  obfer- 
nation^  you  [hall  finde  it  1 1  1'. 37". the  caufe  of  this  diffe¬ 

rence  1  hatte  declared  in  the  former  (fhapter^ 

^woer  be  Delt^ljcco  toitlj  x>ancuc  of  semonfirad* 

cut 


0 


— — 
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of  the  Compas. 

»n  oft  1)13  mat  fee,  let  !jim  perufe  tlje  ^.pjopofitiett  oftlje^ 
Of  Regiomontanus, ant)  tlje  1 3  .pjopoKtlOU  oft(je  14-CIjaptCC 
Of  t|)C  firtf  boofce  of  Copernicus. 

35utu>!jcrens  pott  fee  tljis  calculation  to  Differ  front  the 
fajrner  in  feme  oDDcfeccnDS ,  tfj«  reafott  thereof  ts  not  as  it 
might  bee  taken  tlje  Different  nature  of  t!]e  rules ,  but  in  too?* 
ftpng  tbereof,omitttng  tlje  fractions  in  cfje  Diuilions,anD  neg* 
Icctpng  tlje  pjopojttionalf  parts  oftlje  fines  anD  arhs. 

*  3in  tfjefe  eraples  3!  baue  DfeD  $  abjtugeD  table  of  1 00000. 

tlje  toijole  {me,tobicb  though  it  giuc  fome  cafe  in  tlje  toojWttg, 
pet  it  ts  not  fo  eract  as  tljatof  1 0000000,  of  Erafmus  Rein- 
holdus.il’tto  tlje  mbit!),  toitl)  bis  Canon  fcecundus  aunftoC* 
rable  to  tlje  fame  ,  if  tbetljtro  Canon  of  tlje  Hypothenufaes 
in  ere  annepeD,  toe  fljouioljauean  entire  tablefo?  tlje  Doctrine 
of  triangles ,  tljat  might  toojtbelp  bee  calleoThe  tabic  of  ta¬ 
bles  ,  CCXfjicye  tljpng  tbougb  Georgius  Toachimus  Rheticus, 

baue  toell  begun  ans  franieo  tt  ojDeilp  fro  ten  tttinuts  totem 
yetis  it  left  berp  ratolp  fojfucljcas  oeftre  tfje  eract  trutbof 
tbpnges.31  batte  therefore  foj  tttpne  otone  cafe  anD  Die,  calm* 
lateo  tlje  complement  of  tbis  table,anD  almoff  ettDeo  it,fo?  tlje 
toijole  guaD?ant front  mtnut  to  minuet  tobtclje  ifintljemeane 
tnme  befoje  31  bane  8majcD,3!  OjaUnotfinDeitertant  bp  an? 
otber,3I  toill  publiSje  it  foj  tlje  commopttte  of  all  futbe  as  fljall 
baue  oceaftott  to  bfc  tfjt  fame  fo?  ji2auigation  ans  Cofmogra* 

•To  findc  the  cleuation  of  the  Pole ,  Situation  of  the 
meridian,  and  Variatio  of  the  Needle  at  any  place 
by  the  Sunnc ,  vpon  twoo  ob  fet uatiejns  cither  in 
forenoone  or  afternoons. 

€Tbe feuenth  flapter. 

Pereas  intbetlj?ee  tott  Chapters,  the  grotmbes  of 
tlje  calculations  cottfitt  in  the  cleuation  of  the  l|3ole 
to  be  giuen,  iubtcl;  tbpng  to  haotoe  is  no  leOfe  t  iiH* 


Of  the  Variation 

cult ,  tTjcn  tT)e  cljccf  matter  tijat  ts  bp  tljem  requirco *  foj  the 
common  precepts,  mljtclje  as  pet  hatie  cljeeflp  been  giuen  foj 
tljeditopug  thereof,  oepenoe  onelp  bpptmtljeobfcruationof 
the  meriotan  alntuoe  of  tlje^unneoj!%tarrc0,oj  efsbppon 
certainc  falfe  a  no  groffe  rules  of  tlje  gtiarocs  nno  ]3olc  ttarre* 
‘Kberefoje  3  Ijaue  thought  gooopljat  as  3  Ijaue  fijetueo  the 
mate  to  bnom  the  bariatto  bpoit  aitp  one  obfctuatton,eitljer  in 
foicnoone  o?  aftcrnoone,tbc  latitude  of  tEjc  place  pjcfuppofeo: 
fo  !i!;eluifc,opon  tmoo  obfertiattons  bp  tlje  &uime,eitljer  m 
fojenoone  oj  afeernoone,  tofette  oottne  the  mate  ano  ritaner 
Ijoui  to  fmoetljecleuattonof  :bel3ole,fituattonoft!je  mertou 
an,aua  narration  of  the  Weenie  in  anp  place  bp  tlje  ©lobe* 

CBttt  this  pott  limit  aimaies  regaro, tfjat  pour  tmo  obferufc 
lions  mate  Ijaue  conuem'ent  otftance  oftpme  betmeenetijem, 
the  greater  tlje  better:  'Sio  as  tlje  higher  elettatton  bee  net  ta=> 
ben  nere  tlje  meriotan ,  tlje  Iotoer  eleuatton  tlje  nerer  it  is  ta= 
ben  to  tlje  8?tnuulj  of  Call  o?  HCteff ,  oj  ro  tlje  fpojtjoit ,  tlje 
better,mitlj  mhiclj  eleuations,pou  are  to  note  tlje  Difference  of 
tlje  Amines  3?tmutljs  oj  bartattons  founoebp  tlje  fljaoome 
bppon  tlje  Jnftrumcnt  ejtactlp,fo|  mitljout  tfjat,tlje  equations 
enclp  are  in  batne* 

jftrft  it  is  reqtufit ,  tfjat  pour  ©lobe  be  fo  fitteo ,  tijat  tlje 
meriotan  circle  ano  tlje  fpojijon  ooe  erode  eelje  otljer  at  right 
angles, ano  ounce  tljem  ielues  equally  into  ^emicircles.Sno 
alfothat  tlje  quaojant  o  f  alt  it  tibe  (oj  motieable  uerttcall)  bee 
placet j  oulp  'upon  the  meriotan  circle  at  tlje  5cntth,fo  aS  being 
turneo  ctmilarlp.pt  map  touche  tlje  fjojt^oit  equal  Ip  in  euerp 
part.'Ehcfc  tljinges  bepng  oulp  conliDerco,  there  nceoctlj  not 
anp  further  regaro  to  becljao  foj  placpngof  tlje  ©lobe,  onelp 
this  pou  map  refpeettn  fettpng  the  ]iDolcat  aouentttres  aboue 
the  fpojijou  bctmccnc  it  ano  the  ^cmtljpljat  tlje  meriotan  etc* 
cle  map  cut  the  fpoji^on  in  tuft  oegrees,fo  map  pour  qttas  jat 
of altttttoe  be  placeo  at  pour  Jenttb iuftlp  bpon  a cegree  ado* 

‘S.ljcit  muft  poufaften  pour  ©lobe  to  the  fJorijon/o  as  it 
map  rematne  tmmoueabIe,but  in  faftnpng  tlje  fame  pou  muft 
regaro  tijat  pou  fojee  if  not  from  one  doe  of  tljefpojncn  to  ait 

■’  otljer 


»  -iJi:  ' 
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oftheCumpas, 

otTicr (but  cfjac  it  reft  eqttlotftaf  tit  tlje  fame,  8110  battpitg  pour 
©lobe  tljus  utfpofcD, it  is  reacp  fojpou  toapplp  pourobferua* 
turns  bpon  ,m!jiclj  pou  fijall  tbua  eoe* 

jfirftj  take  pour  Ijigljeft  eleuatiottyano  note  itbpmi  pour 
quaojant  cf  altitude,  ano  place  tbe  cnDe  of  tbe  fated  quaoranc 
upon  tlte  po^on  at  io.i  f.oj  20.  d.fro  tljemeriotan  circle, 
(but  tbe  ncrer  pou  fet  tijc  fame  to  tlje  meric  tan, tbe  more  ron= 
ttentemlp,\Bttbout  impecljement,  mill  pour  triall  bee  mace.) 
Cbeu  giue  a  pjtcke  upon  tbe  ©lobe  ttt  tlje  (ptmutbjtbat  tlje 
quacjaiit  (bemetb  at  tbe  Degree  oftbe  eleuation ,  no  tec  upon 
tbe  quaojant ,  then  agaute  note  tbe  leffer  eleuation  upon  tlje 
quaejant  of  altitude,  a  tic  rentoue  tbe  famebpott  tbe  poj^oit 
(from  that  place  baljere  tt  mas  firft  fipeo ,  tomatoes  tbe  3ju 
mutb  of  ©aft  0}  SBcft,  mbicbe  fljalbe  nereft  tbe  fame)fo  nta« 
tip  degrees  as  pou  finoc  tbe  difference  of  a^imutljes  betuiene 
tbe  ttuoo  eleuations  bp  tlje  Ojacome  oftbe  Auntie ,  bpon  tlje 
inftrument  of  Slartatton,  ano  ftatpng  pour  quacjantofalti* 
tuoe  bpon  tljat  potnee  of  tbe  pojifonmote  alfo  pout  letter  e= 
leuatton  in  tbe  fame  fijimutlj  bpon  pour  ©iobe.Cbis  Doett 
veu  muft  bauea  paire  of  Calliper  compaffes,  fuebe  as  male 
couuententlp  reclje  to  1 1 3 ,  d.  m .  of  tbe  Cquinocttall  of  pout 
©lobe,(boljtcbe  is  a  quaorant.ano  tlje  create®  declination  of 
tlje  ,&unne)tben  pou  muft  conftcer  mljicbe  of  tbe  Poles  oftbe 
boojiee  ts  eleuateo  aboue  pour  pojt?an,aiiD  mbetljer  pour  be* 
clinattmi  bee  tobiaroes.oj  from  tljat  pole, that  is  to  faie.tolje* 
tljer  tbe  Auntie  be  betmeene  tbe  eleuateo  pole  ano  tlje  €qni« 
noctiall  0?  tlje  Cquinocttall  betmecne  tlje  fetmne  ano  tbe 
Pole .  a’ftlje  <&>unne  bee  betmeenc  tbe  pole  ano  tbe  Cqut* 
noctiall  rijenarenouto  fubtractetlje  oerlinatton  from  90J. 
31f  tbe  ©qutnoctiall  bee  becbieetic  tbe  <§>tmnc  ano  tbe  pole, 
pou  muft  aooe  tbe  oerlinatton  to  ?o.d.ano  take  tbt  :amctea 
mainpng  or  collected  number  of  Degrees  gtc.bmlj  pourcom- 
palfesbpon  tbe  Cquinocttall,  $no  fett  tlje  one  nice  of  pour 
compalfe  at  tlje  ypickc  maoe  upon  pour  ©iabr/onbe  btgbeft 
obferuattoiuano  britb  tbe  other  nice  cefertbe  an  arhc  01  peece 
of  a  circle,bpontlje  fame  fide  of  tlje  menotan  tljat  pour  pjtcke 

c.j,  t? 
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Of  die  Variation 

ft  affront  flwrfofenfo  tljc  $oji?om  ^rjen  apme  im'tfj 
your  rompafic  OnaltercOj  fettpng  tfje  one  foote  in  the  pjicke 
foj  the  iotueft  cbfcnuuton ,  oeferibean  other  peer  c  of  a  I  (fee 
circle  croffpns  eije  fopner.Che  pouter  oft  be  interjection^ 
croO>ng  of  tficfe  tluoa  circles ,  is  the  elcuatco  pie ,  to  the 
lubtebe  tf  pott  remoue  thcgtuio?ant  ofaltitune^ou  fliallfinoe 
luljatthe  eleuacion  thereof  is .  3  no  tljepoinctetljat  tljg  fame 
qtiaojant  fijeiuttfj  Upon  tbeUpopjoiijis  the  interfectibn  of  the 
tr.enotan  ano  the  ppjottjthe  Upojijontaii  oiffance  bettneene 
lots  tnterlectton,  ano  the  fijimtuh  of  the  iefi’er  obferuation 
ruotracteo  from  the  femtctme,o?  iSo.d.Ieuetb  the  fyo&oiZ 
Cat*  otifattnee  ot  the  fame  Sjtmutb  front  the  true  mertoiatt. 
@>o  bane  pou  the  eletmtionof  the  pie ,  ano  (min  turn  of  the 

Mm i  if  pou  compare  the  p^ontallolffanre  ofthe 
?ttmith  of  the  ^unne,  from  the  merioian  at  tlje  tptne  of  the 
obferuattonpith  the  oartatton  bp  the  ^unites  (haoolu  feusto 
lijion  t(j£  tntoumenc  *  the  tptnz  of  tl)t  f&we  o&fcruotion 
ano  tahpttg:  the  one  out  of  the  other3the  re matner  ffwlbe  the 
true  oariatton,  ivljicljc  pou  are  to  acrompte-p  in  the  freer 
enoe  of  the  thiroChapter  is  Ojctueo^B  \)m  paa  auieinhc 

dettactott  of  the  Oorc, the  meruisaiuano  Variation  of  the 

t>le,tbe  thpitges  pjopofeo  to  be  fyeiuco. 


Example  of  tlvoo  obfemations  made 

at  Limehoufethc  29,ofJulici  r8j, 

,in  the  forenoonc. 

The  prTi  eleuation  2  /  .d.o'.  V arm  ten  100J  *o>  freM> 
North  to  IVeUe.  The  fee  onde  ek  nation  so.d.  /  V,r,7 
non  4.  id.  o  .from  North  to  tVefle.  Difference  of  the 
■cimttths  j2,d,s  o'.  The  declination  1 6.d.  1  f  .Northerly  4 

LEtl  D  B-bc  thc  Horizo  ofthe  Globe.  CAB  theme- 
nd..nc.rcte.  F  G  A. the  Azimuth  ofthe  ercater  ckoa. 

fj;rl  f v*-  »f  1  -»"df  -p»»  Z 

r’.iOtd.rrom  the  meridian  circle  of  the  Globe  C.  FG, 

the 


of  the  Cumpas. 


the  greater  eleuatlon  marked  vpon  the  Globe  at  G.  F  D, 
the  difference  of the  Azimuths  vpon  the  Horizon,  5  2,d.gcu 
E.thc  prick  of the  lefler  cleuation  marked  vpon  the  G  lobe  in 
the  Azim  nth  A  E  D, 

®jett  openpna;  pour  Cumpaflcs  to  y^.d.^A'.oftbe  Crjut* 
tiocttafl(\Bl)t'c!)  is  the  complement  of  the  Declination)  anti  fet* 
tpitj  one  enoe  upon  G.tfce  poinct  of  the  greater  elena  tion,  Be-* 
ferthe  tint!)  tlx  other  ent>e,an  ark  0?  peece  of  a  circle  at  H. 

'Shis  Donejfet  one  foote  of  the  Cumpao hnaltreo  tit  E.  the 
lefler  equation  sanDimth  the  other  cnDersefctibeapeeceoia 

€,ij.  circle 


fire!?  eroffpttg  tljc  footer  ark  at  H.  t!;ig  itiferfccu'on  ttjafltce 
tlje  eleuateopoie. 

rC!jen  let  tlje  qaan?mic  ofaleitttue  bnto  the  poinct  H.ana  ft 
luill  fljeme  tlje  niericianto  crolTc  tljc  Cpcjt^on  at  K.  ^>o  (ball 
pouliatie  tljc  eletiatton  of  dje  pole  K  i.d.  j-.ojt  tljere  about, 
Sr.Dtbe  true  merioianK  A  I.  C4no  from  K.to  D.  tljepoiisoite 
tall  pittance  9o.d,i,m!jtc!j  fubtracteo  from  K  1. 1 8o.d.  tljc  fe* 
nuctrcle  of  tlje  ilmjtjoiJ.rettetl)  tljc  ark  D  I.89  d.^.tljc  bid  ace 
Of  tijc  gjinuttljof  tljefirft  obferuadon  from  tijc  meridian  I. 
feiinrl.)  oiflancc  compared  tutd)  tljc  bartatton  found  bppoti  tlje 
3i»ttmmentat  tlje  ttrtt  eleuaticn  ioo.d.^c/.and dtdurtcdfro 
tije  uun?5rcPtct!i  r  i  ♦d.-j,  Cijercfoje  31  fap,  tlje  true  meridian 
ujempng  tljc  pole  Srtifc  is  1 i  J.^.to  tbe  COettmards  oftije 
mapuscall  meridian  fljettieo  bp  tlje  ji2eedle3and  confequcut* 

"■>?  bartation  of  tlje  feeble  n.d.  i.from  tljc  Bojtlj  to  tljc 

3in  tljss  example  tlje  declination  ts  fubtraeted  front  tltc  qua* 
O^ant,  because  tlje  ^ttnne  ts  bctmeenc  tlje  equinoctial!  antr 
tlje  eleuateo  pole,  but  if  tlje  Cquinoctiall  mere  betmeeae  tljc 
eIetiateopo!e3auotl)e  Auntie  tljendjoulo  pen  aooe  tlje  beclt* 
nation  to  tlje  quadjant,  ano  mitlj  tljat  Pittance  taken  upon  tlje 

equinoctial  mttlj  pour  eumpattcSjUtocecBc  as  in  tljefoimec 
epample  ' 

Cljefe  tramples  tljat  3!  Ijaue  fljemco ,  ano  fttcljc  like erpe* 
rmtcntg  to  be  oonebpon  tljc  ©lobe,  are  cafie  to  be  concerned 
ano  tlje  re  a  fans  uerp  matufelhbut  tljc  trutlj  of  tlje  matter  con* 
fitted)  in  tlje  eractnes  of  tlje  3!iittntments,and  tlje  orderly  an* 
plication  ano  Ijandlpntt  of  djerrt,  i  "  y 

3!  imotljt  bere  Ijaue  annerco  tlje  maner,  fjoto  bpon  turn  ob« 
feruattons  of  tlje  Dunnes  eleuation  in  fojnoone  oj  afteriiomie 
ano  Difference  of  tlje  ^jimtitljg ,  to  calculate  tlje  pjemilfrsf 
juoje  eraetlp  bp  tlje  table  of  lilies  ano  doctrine  of  fpljcricall 
trian  jiesjbut  tljat  it  is  a  berp  tcoioug  map,  ano  mp  meanpntr 
is  ratljer  to  giue  tljc  Header  a  proof  of  tlje  pleafant  ufe  of  tljcfc 
calculations  ( mbirlje  3!  tljtnke  3  Ijaue  fufficientlp  oone  in  tljc 
fcjmcr  Chapters )  t{jcn  to  clop  Ijpw  at  t$ie firft  mitlj  tlje  Ijaro 

and 


— "■■■ . 


of  die  Cumpas. 


antr  painfull  pjacttfe  of  ntattp  eramples.jftottoitljftanbing.fo? 
the  fattffartion  of  fame,  31  lui«b?ecflp  fct  DoUinc  tlje  grounDC 
anb  fumrne  of  tl>c  luojk,bjIjtcb  is  tljis, 

complements  of  pour  tmo  equations,  are  ttoo  fines 
of  a  fpbericall  triangle  not  rectangle .  'Cbe  angle  bp  tljefe  turn 
fcnotuen  fioes  contapneb  at  tlje  ?cnitb  ,  tsgiuen  bptljeDiffe* 
rente  oftlje  ^intutljs  o?  nartations  bppontbe  3Inftrument. 
SBljerefoje  bptlje28.0ftlje4.t1f  Regiomontanus  tljetljilD 
fiDe(tt>bicljets  the  arkcompjeljenDeo  betmcene  tlje  tlno  eleua* 

tions)anDtlje  other  angles  map  be  gtuen. 

Hfien  bauc  pou  an  other  like  triangle ,  lapofe  tpee  fines 
are  tljefe:  tlje  firff,one  oftlje  fojefaien  complements  of  elens* 
tiomtije  feconbe, tbe  arke  oftlje  circle  of  Declination  jbetteceue 
tlje  Spunne  at  tlje  inftant  oftlje  fame  eleuation, anb  tlje  cleua* 
teb  pole,  Cb*  tljiro  fibe  is  an  arke  of  tlje  mertbian  bccntecne 
tlje  fenttlj  anb  tlje  pole:  mljiclje  is  the  complement  oftbeele* 
nation  oftlje  pole, oj  latttubeoftlje  place,  “Clje  tmoonrufi* 
Ses  are  alboaies  gtuen.  jfoj  fiabpng  tlje  tljtrD  fiDf,it  is  necef* 
farte  to  knotne  tbe  angle  tbat  tlje  tbooa  gtuen  fiDes  contatne, 
lubtclje  is  tlje  Difference  ofttuoo  angles,kiljereot  one  is  an  an= 
gle  oftlje  firff  triangle  gtuen, the  other  an  angle  contatncD  be* 
tmeene  tbe  arke  oftlje  circle  of  Declination,  anDtlje  t&irb  fee 
oftlje  firff  triangle,  mljtclje  angle  is  Dtticrfl?  fottnoe,  anb  bce» 
pngfounDe  anb  fubtracteb  from  tlje  other  angle,o?  that  front 
it  the  Difference  ts  the  angle  of  this  other  triangle :  v»nb  fo 
baue  pou  in  tlje  S>pbertcall  triangle  tfooo  fibes,anD  tlje  angtt 
bv  tbe  fame  tvuoo  fines  contatneD,guten.3na 1  bp  tbe  tame  2  8, 
of  tljefotoertlj  of  Regiomontanus  tlje  tbttbe  fibe  IS  fOUtlb,  tlje 
complement  tobereofis  the  eleuation  of  the  pole, 

<3nD  the  eleuation  of  the  pole,anD  Declination  01  tlje&  utt 
beeimg  gtuen,  tbefomertb  Chapter  fijemetb bp  one  obferua. 

tioitjto  fittDe  tlje  Variation  of  the  JSeeDlc* 


Of the  Variation 

t 

Of  the  Pole  of  the  Magncs* 

£[The  eight  C  hap  ter* 

3trJf  it  is*  to  bee  bnberffootif,  tfjat  bp  tp 
yerienec  of  tratKllers3  tt  is  founoc  ana 
confirmee ,  tljat  cfje  mcrioiait  common 
tot&epoleoftbe  toojlee,  ana  c^e  Pole 
oft&e  Magncs/tbat  is  to  faie5u$ereti?e 
Compafi'e,  o^ceoiecoucfjea  n»fcfe  tlje 

Magncs,fl)C'tt)etO  tfce  pole  oftije  taoiiae 
aurcc»jp,)wi;nct{jfit  cljj  Siisttoes  of  v!;c  Acorcs,oj  ncre  tljtrc  a* 
fw«tc,?mt  Slfimiebp  great*  p?oba&iIi(ie3tl)at  it  is  fometobae 
to  tlje  Cafttoarees  of  tfjofe  3jlanees ,  can  not  to  tlje  2Steft» 
nmraess  ♦  .from  taljicije  merfoian  31  accompt  tjje  begumpng 
of lOHgitH&eafjStis  finer  sac  merieian  of  London,  to  bee  from 
£l;c  fame  aa.ci.i.cmiatituoe  as  before  faiea  5 1  ,d.s  2' ana  tit 
deciatioH.5?  tye  Compafle  0?  Mecok  1 1 *  d  from  tlje 

to  tte  Saftsnacaea.  j!$ete  Dpsit  tljefe  grounaes  a  fins 
lip  raicHmtian,  tfre  pefcoftijeMagncs,  0?  tfieinterfeettonof 
tfe  tjaoo  Mbgneticall  mertokns ,  bpon  tfre  fupcrftcfes  of  t  fie 
eartf),  ce  beefrom  tiie  pole  artifee  25  .d.^'.ano  in  longituee 
1 80, d4  tfjat  is  to  fatc.2  ? »d.  44'  .1:1  former  common  uteri* 

atmi,e;j  truster  free  of  tbe  pole, 

3[t  mate  bee  bappelp  tbatfameofpott  toil!  bee  eeffrafts  fa 
fmouierijemanerboto  tins  Magneticall  pole  is  founoe  out 
tljat  pou  mate  apply  tlje  fame  to  Kite  ptirpofebercafter.^ljer* 
fo?e  31  tljougljt  gooo  to  fette  ootttte  an  cjta triple  of  t(je  forma* 
calculation* 

LE'A  .  bee  the  Pole  Artlk.  P  H  F.  the  Equinofliall. 

D  A  G.the  common  meridian  of  the  Pole  Artik  y  anti 
Pole  of  the  Magncs.  E  A  F.  the  meridian  of  London  > 
LOT.  the  magneticall  meridian  for  London.  B.forthe 
place  of  London.  H  I*  the  quantitie  of the  angle  of  Variati¬ 
on  at  the  ende  of  the  quadrants B  H*andB  I.  Cthe  inter- 

fedion 


icition  of  the  two  magneticall  meridians-  C  L4and  C  N* 
two  quadrants  of the  faid  magneticall  circlc$,includyn g  t  he 
ark  L  N.the  quantitie  of  the  angle  at  C.  P  A  M*the  S  emi- 
circle  ofa  meridian  eroding  the  magneticall  meridian  of Lq '* 
don  in  the  poin&  O.at  right  angles* 

Make  out  the  quadrants  1PJK.  and,  LNK.fo  fh  all  they 
erode  them  fellies  with  the  quadrant  O  A  K.at  the  poinct  K, 
Now  haue  you  A  B  C,  a  fphericall  triangle,  two  angles 
whercofand  the  common  contay  ny  ng  fide  of  them,  arc  gi«* 
uen.  AB  C»nfd^the angle  of  Variation  at  London. 

'  13  A  Oa 

> 


4 

I 

i 

i 
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P>  the  complement  of  theangleD  AE.(the 

difference  of  the  longitudes)to  two  right  angles.  And  the 
fide  A  B.3  84d428'+the  complement  of  the  latitude  of  Lodon , 

eAnd  in  a  ffhericall  triangle  3  not  re  SI angle , 
Jr  of e  tiro  angles  are  giuen,  and  their  common 
c ontaynyng  fide 3t  he  other  angle  and / ides fhalbe 

Igio'tvenJjy  the  3 1  .of  the  4.0/  'Tygiornontanus. 

VVhereforethearke  A  C.the  diftanccof  the  two  Poles 
fhalbe  giuen, which  is  the  thyng  required. 

For  as  the  fine  of  B  H. is  to  the  fine  of  H  I.foisthe  fine  of 
B  A.to  the  fine  of  A  O.and  three  of  them  beyng  giuen  the  4, 
is  found. 

90  o'.  ujf.  3^28'.  6  s8\ 

HI.  BA.  AO. 

If  ,100000  .giue .  /  9 3°  9* - then,  6  220  f.giueth .  1  21 3 /9 

N ow  as  Al\,is  to  A  Hfthe fnes  Imeane^fo  is  KO.to  01, 
but  the  three  fir  fi  are  knowen  A  I^.and  A  H.by  their  comple* 
ments.and  K  O.thc  quadrant  .Therefore  the  4.// giuen. 

#3*2\  S'-jT.  9  0,or.  32,4b. 

KA .  AH.  KO.  Ol \ 

if  T 99 261  7 $ 2 97- - then.  100000  .  giueth.7  8  879+ 

zAnd  as  B  A. is  to  B  O.  ( the  complement  of  the  arke  O  /. 
la(l  founde:)  fo  ts  *A  E.  to  E  CM.  the  quantise  of  the  angle 
B  <*A  O. 

38,28'.  ■  37.36'.  90.0'.  81,122 

tAB.  BO.  A  E.  e  Aid 

If  .62203  .giue.  6 1 47  4  > — A  hen,  100000  .giueth.9  8  8  24. 

So  hauyng  E  AI,  81  ,d  1 2f.t  he  quatitie  of  the  angle  B  A  0o 
I fub  trail  the  fame  from  E  G.i  36,4.30'.  the  quantttie  of  the 
whole  angle  B  A  C.reff  CM  G,73-d .  1  8' .the  quanta  te  of  the 
angle  C  A  O. to  the  which  ts  equall the  oppo fit  angle  p  ±A  D 

And 


©ftheCumpas. 

Ani as  A  Fas  to  T  T>.fo  is  tA Kjo  K N, 

30. d,  8 3  4  2r ,  73*4-&» 

AT,  TT>.  AK .  KN, 

Jf,  i  ooooo  kgiue  ,  967 26  % — then.  99 26 /. gixeth  ,$6oi  1 .  1 

The  complement  of  which  2  ark^KN,ts  NL,  1 6xd.i  f.thc 
quant  it  ic  of  the  angle  ACT,  And  as  N  L.  is  to  N  C.f 1  tt 
A  0,to  A  C. Where m fore  1  fay, 

1 6  A  f  •  6,58  •  23,44- * 

NL.  NC.  AO.  AC. 

Ift  279S4*give, 1 0  0  oao*  — then,  1 21 3 s  .giueth .  43 4.1  Q. 

Which  is  the  di  fiance  of  the  Tok  of  the  Magnesfrom  the 
Pole  Arttkithe  thyng  that  was  fought, 

^Of  the  poind  RefpediQe, 

€T he  ninth  Chapter. 

fSupitg  (hereto  in  tlje  former  Chapter^ 
Upon  thegreunoes  therein  fpccificu^tljc 
place  oftitC  pole  Of  tlje  M agnes ,  OppoiJ 

the  luperificics  eftlje  eartljtf&ere  reffetfj 
jiclu  to  bee  beelarco,  ofthe  poincce  Iffe* 
fpectiue,tobere  it  f&oule  be, bp  t!je  netu? 
pjopertiefo untie  ofthe  occltttpng  oftlje 
jiSeeele.atthie  place  foj  London  7  i.d.jo'. 

f  jffl  it  is  to  bee  conKeereo,  cijat  as  the  Magnetic-all  me-' 
rtoiar.6  ocecroffe  them  feluee  at  t|jeir  pole,befo?e  Qjeciffco: 
fo  ooe  tljsic  plaincs  Itbetotfe  croffe  in  a  right  line ,  pairing  bp 
the  fateo  pole,anb  the  centre  of  the  earth.  'Ehen  pjooufpng  a 
firaight  line-in  the  Magneticall  platne  of  Lpndon,occliru<ng 
from  the  platne  of  the  pop?on  7 1  ,d .  5  cAUiIjcre  the  fam  e  ottlj 
croffe  toith  the  former  common  lection  of  the  tinea  plaints, 
there  bp  reafon  fljauio  the  poinct  Iff  efy  cctiue  bee.  SElbiclje  iff* 

terfcctionafinbeto  bee  front  the  centre  of  tlje  earth  io85* 

df.t,  twits 


# 

/ 

/ 


Of  the  Variation 

utiles  ( after  the  rate  ofdo.toa  uegree  in  t!je  Cfjuafoi ,  ana 

^tbe^mmirnttmemtl,)  anatlicaiftanrs 
of  tlx  fame  from  tlje  arts  oft(jcU)oj{o47I  J  * 


'D 


L  Et  the  ^clcs be  as  in  the  lafl  demonftration.  And  Q. 

the  centre  of  the  earthe.  Then  Q^A,  the  axis  of  the 
worlde.  Q^C.  the  common  fedion  of  the  magnetical! 
plaines.  B  Z.the  line  of  the  Needles  declination  croflyng 
the  faied  common  fedion  at  R.  whiche  is  the  poind  refpe- 
diuc.  QJT .a  ftraight  line  eroding  BZ  at  right  angles  in  X. 
QR.thcdiftancc  of  the  poind  refpediue  from  the  centre  of 
the  earth.  RS.  the  difiance  thereof  from  theaxis.  Now 
as  QV.  is  to  QC.  fo  is  QX.  to  QR .  But  the  three  firfi  are 
knownc.QV.  the  fecondc  right  fine  of  thearkCT.p.d.^. 
(the  difference  of the  ark  B  T.yi.d.  yo'And  B  C, 62,6.46'.) 
Then  QC.the  Semidiameter  or  whole  finejand  Q_X.the  fe- 
cond  right  fine  of  the  ark  B  T.  Wherfore  QjUialbc  giuen. 
by  the4.of  the  fat  o  iEuclide. 

SoJ, 


* 


of  the  Cumpas. 


3o.f&.  90. of  *,18.10'. 

or.  QC.  Qx.  OR. 

If.  9  $7 3°  +£!**• 1 00000 . - then. 3 1 1 7  8*giueth.3  1  332. 

So  hauc  /  QjR .  in  fuchc  parts  as  the  Semidiameter  of  the 
earth  CfCJs  1 00000  .r?htch(  being  reduced  into  miles  accomp - 
ting  343  6  A  for  the  S emidtameter  of  the  eartli)do  giue  1 0  84. 
miles  and\-rrrhiche  is  the  di fiance  of the poinfl  r  eft  eft  in  e  2^* 
from  the  centre  of  the  earth 

j4 gainers  Off. is  to  C  Tfo  is  Q^R. to  R  S  .wherefore  Qff. 
and  QjR.beyng gwen  as  before y&  C  T*the  fine  oftbearkjC  A* 
bfpvtfe  knowne?RS.fhalbegiuen* 

*3»44  • 

Qc-  ,  cr.  * qr.  rs : 

If*  100000  .give.  43419 . - then.  31 372 . giueth .  13703* 

Which  beyng  in  the  parts  of  the  (ines^I  reduce  into  miles  as 
before  3  and  finde  the  fame  4-30  .miles  and\\,rehche  is  the  di~ 
fiance  of  the  poinfl  re/pefliue  jR^from  the  axis  of  thervorlde 
jQjssf, 


f  Of  the  inconueniences  and  defers  in  fayling ,  and  in 
defeription  of  Countries3  caufed  by  the  Variation 
ofthc  Cumpas. 

■>  ffT  he  tenth  Chapter. 

'  ■  -  '  *  i  t  -  ■ 

B  all  fea  ebarfes  generally,  toljiclje  are  maoc 
uutljout  confiocrariB  of  djebariation,  are  com* 
mitten  great  errottrs  atic  confuRon.  jfo),citljec 
tlje  partes  in  tljem  eontatncn,are  franteo  to  a* 

_ greein  c&ctr  latitudes  bp  tljef Kale  tbercof,an& 

fa  Ujjcftitj  from  tbe  true  courles  tljat  one  place  beared)  from 
an  other  bp  the  Cumpas,o?  els  in  fetting  the  parts  to  agree  iit 
their  cue  courl  cs,tltei  Ijaue  places  tljcm  in  falfe  Iatttuccs,oj  a* 
bjtagcCjOj  oiicrflErttcIjcc  tlje  trtteejftances  bettoeene  them. 

Jf.tjr.  3!« 


v 


*3?  waoe  fo?  Newfoundfande  j  the 

aw  e  fttfc  Botunc  from  Silly  to  Cape  Rafo  is  cut  flniffr 
in'SC>  S f°±VM  r  ° bce  fo  Df)  our  C01,lmon  Cumpaifti 

SSftJSS??  *tc  *a  from  ^ti}  ta 

Et??Pl69f  e  yo.d.iutie  mo??,  cw 

Kafo  m  Newfoundland  w  founbe  to  bee  but  tn4M*.'  utf  eft 

ts  3  #dT*  leffe  tljf  a  tljflattcuDt  of  Silly  ♦ 

ri-.  S  "!?r l1  nje?e  of  «fa?ntatton  oftljis  erro?,(eaufeb  bo 

a;1’  ftttpnj  oftlje  inters  in  the  Cumpsfle )  01 

S  X ' 15 ? m  C[9crairf  111  totifwoMljei  Ijauepiaces  fo 

!S;ffnlr!jnt  ,roa9e’a  “me  fkaIf  ofIatituDe,fome  bm 

ji°* 5  Dff’°iut!'1  nntl  ^o?tfj3ntiD  fomc  otfjrr fjatte  places 

mllE  W" £ljCllnC  of Boul)  ©cutlj  $oufr 

tileCe  ,  (bees  tile  t| jat  potocte  of  tljrCttmpalfe  (beboetlj  tlje 

JSDte  nerefftn  tljatplace)an&  Ijaue  furmfbeD  tfee  Degrees  tfter* 

c  ,  agree., blp  to  tlje  latitube  of  CapcRalo :  anc  bp  tljat  nira« 

ites  Ijaue  IjsD  a  Double  fftalecflatitutre,  one  fo?  tlje  Caifer  ro* 

ucOjtbe  other  to?  tljat  ©Elelfe  *  Bat  (join  farre  tlje  fame  bath 

«SSilnrgfo?m?ns:?Jtwr<,?  5  °?  artwpns  anpfjefpe  tcisa. 
Htgatton,pou  materafelpiuDge, 

Others  to  anotoe  tljat  erro?  of tlje  Difference  in  fatituDe  in 
that bopage  ano  caurfe ,  IjatiebfeD  Gumpaffts  mljofc inters 
jauebeen  fe  tte  wrectfp  uttcer  tlje  potnete, anc  tljrrebp 

fetlpng  Cdcfte  from  Silly,  Ijaue  fallen  to  tljedftojtbtoarDes  of 
t-apcKaio  about  50. leagues, aitc  in  latitude  nerc  49. d. 

©cine  otljer  Ijaue  bfeoitt  the  famebotage  to  place  a  blank 
fl?t  bpon  their  fattpng  CumpaiTe,  buljidje  tljei  Ijaue  remote 
ucDfiont  cyme  to  (pine  ,  as  tbeffjaue  tti&gcD  the  t»mxion 
Ijatb  altereD}bp  toljielje  toaie,albeeit  tljei  mate  feeme  tekeeue 
Jhcnt  felues neerer  the  parallel!,  pec  tlje  fame  in  JlMitgatioti 

KSfaS,-*"  •T«n«6tr,mo  tfcwlb^fa  ta 

3fn  owr  boiages  front  benee  Caffbiarbes  to  S .  Nicola*  fo 
Rufsia ,  atto  to  ti,e  Naruc  in  Liuonia  &c.  tlje  Sparine  plattes 
-af  tbe  r oaffes  are  DefmbtD  bp  our  common  failpng  Cttmpas 
•  'V  wiutDeratioti  of  the  uariations  at  Diners  places,  udjere- 

b? 


tip  the  tmemeritiuiw  reformeblp  fee  Doflt»e,Mcltnfag  from  $ 
parallell  meribians  of  the  plat ,  Doe  neceflto  ilp  toibtn  .K3orch» 
toarbes,an&  liraighten  to  the  &outbtoatbes,contrarp  to  tlje 
true  forme  a  no  nature  of  meribians  *  Sub  pec  ttottottijftan* 
bpng,tijat  is  the  beftm  fanes  hetljerto  fenob)en,to  refojmf  in 
^[ntjifje  errors  that  els  tooulb  grotoe,  bp  tlje  tfrange  bariati*  - 
ons  that  toaic. 

3  no  albeett  tljefe  plattes  ferae  berie  tocll  foj  tljofe  jl2au»V 
gations, pet  bp  tneanes  oftbebiiriations  conilDcreo'tije  fojine 
of thofe  conttes  is  focifterteo  front  the  right  fbape  it  fboulb 
teare3bepng  truelp  befertheb  bponthe  ©lobe  oj  otljertotfein 
plaine ,  acrorbpngtotljetrue  latitude  anb  longttuoe :  Chat 
toljereastljtNarue  (bepng  tnlatitusc  59,d,-j,  anb  in  lough 
tube  from  the  meridian  of  London  26.  d.  1  o'.)  fljotifo  be  from  . 
^Nicoksp.d^o'.inlongitube  to  the  $aMtoarbes(S,Nico« 
las bepng in latttube  64^.3  ^.anb  in longitube from  London 
3  5.d.  5o'.)3|n  the  failpng  plat  it  is  bought  to  bee  in  the  met  L 
bianofCo!mogorod»(,tobtchtistn  latitude  64,  dao'.  ana 
tnlongttude  from  London  3 7.  d,  45'.)  toljiche  is  x  .d.5  s'* 
tl;e  ©aSUiarbes  of  the  m  trtman  of  S.Nicolas. 

3in  the  Mediterranean  Sea,  anb  in  the  toaRcs  thereof, 
tohere,in  great  reafan  fljoulb  be  the  perfect  eft  stfeviptiona  of 
the  too?lb,fo?  that  in  thofe  parts  hauc  been  the  fea  t  cs  $•  abcor 0 
of  the  mefte  famous  aub  learneb  men  in  all  ages ,  toe  fee  not* 
toithrtanbptig  in  the  Sparine  plattes  of  tljofe  partes ,  groffe 
errojs  committeD ,  through  toant  of  knotolcbge  of  the  uaria* 
ttoit  anb  tlje  bfe  thereof  4  in  tohidje  tljet  Ijaue  not  sccontpteb  of 
3 ,4, or  5  .degrees  trror  in  the  latttube  of  places. 

^uct&ofebefectesofthelaettubes,  base  been  berie  teell 
TtfcrmeO  ,  bp  the  famous  anb  learneb  Gerardus  Mercator 
Obom  31  honour  anb  efteeme  as  thecheef  Cofmegrapbet  of 
the  toorlo)in  his  bniuerfal 9@app,tob«b  though  he  feaue  maoe 
toitlj  failpng  Itnes.anb  besicateb  to  the  bfe  of  teamen, pet  for 
toant  of  confederation  of  the  Ciarifltian3anb  parrlp  b?  augme* 
tpng  his  degrees  oflatituoe  totoarpes  the  polea^th*  fame  is 
more  Rue  for  fuc&e  to  beholders  fiubieui  €icfmograpljte,bp 

jf,iij*  reabpng 


Of  the  Variation 

remits  aurtljours  upon  the  tone ,  then  to  bee  nfeti  in  jftaui* 
gallon  at  the  fea* 

€ijcre  is  alfo  in  tlje  fame  Ulmuerfall  S^appe.anD  lihetuife 
in  all  other  moDerne  Spappcs  of  tljeBojtlj  partes  of  Europe, 
a  greatc  fault, bp  placpng  tluoo  Wardhoufes  niff  ant  one  front 
toe  odjer  abottc  20.  d.  in  longitttDc,  mhcrcas  titoecDe  tljei  are 
but  one  tljpng.aiiD  no  fuclje oiftance  bet  inecne  tljettvSlljis  er« 
ro?  Ijatb  groUicn  bp  taking  Wardhoufe,ant>  tlje  <g>ea  coaCes, 
front  tljfnce  to  S.  Nicolas,  Vaigats  anD  tbcOb  &c.  cut  of  t!>e 
f^appeof  Anthony  Icnkinfonstratmtle  to  BogharaitOPer- 
fia.  3!n  tlje  luljitlje  3  platen  that  bojocr  of  tlje  >S)ca  coafte,ano 
foj  fonte  raufes  tuent  no  further  in  that  Defrriptto  then  Ward, 
houic ,  tohtcheis  in  latitude  70*  d,  -i.  anD  in  longituDefroitt 
London  29, d,  (Kthecfojc  to  accompliilje  the  mijole  bojDer  of 
that  coatTe ,  he  loas  fojccD  tofeekefome  other  Defcrtptionta 
ioine  tmcljit#  tooke  as  appearetlj  the  Spappe  of  Olaus  Mag. 
nus  of  the  cotintrieSjtobmnbe  fottnD  likeioife  Ward* 

houft.but  tolflp  platen, in  IatttttDc  about  ip.d.toomuche.ana 
in  longicuDe  as  muclje  too  little, the  tohiclgaldjougb  he  might 
take  to  bee  the  fame  fpectfieo  in  Maiilcr  lenkinfons  5j9appes 
pet  belong  ronlfratneo  to  feparate  the  the  fated  ctffance  of  20* 
d.tit  l6gitutie(oj  toleatie  there  fa  much  fuperflueus  rcomeja* 
thcrimfe  he  (IjoulD  ijaue  tljiutt  the  ^outlj  partes  of  thofe  ecu-- 
trie  s  togcthers,an5  confcunDCD  the  inhclc  Deferiptioir* 

3 no  albeett  he  ban  has  the  entire  failpng  p!at,U;at  teec  bfc 
foithafepartcs ,  pet  if  he  (jab  not  knoiecn  the  fccrcc  effefi  of 
the  (Uariation  in  the makpng  thereof, he  might  battefallctuH* 
to  tlje  like  abfurDtticoi  ti'ojfr.  IJutoftljoferoaitrs  anD  of  tlje 
tnmarbepartes  of  tlje  countries  Rufba.Midcouia  &c.3batte 
inane  a  perfect  plat  anD  oefcrtptton,bp  titpne  olune  ejepertenre 
in  ftniDjie  Dotages  anD  trauailes ,  botlje  bp'Ssca  anD  L  anDf  to 
anD  fro  in  thofe  partes ,  luljtclje  3  gatte  to  IjerSpaiefite,  in 

Anno  1578* 

35efiocs  tljefe  atiD  like  imperfections  pjoceaDpttg  of  the 
Oai  tation,  there  is  pet  an  other  inrontteniehce,  toljtche  often* 
tptttes  encreafetfj  tlje  former  errours,  anD  that  is,  the  Diners 
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of  the  Cumpas. 

placing  of  tfje  miers  flbcca  fo  tfje  /Flic  of  tbe  Cumpaffe, 

Cljis  narictie  offettpng  tljc  mters3batb  caufeo  greate  to? 
fufion  in  J3auigatton}ano  tit  other  accomptes  of&ca  raufcs, 
foj lul/cn tt i s falcD ,  tbatfrom  fuclje a  beaoiaitoe ,  tofueljea 
place  ts:  fuclje  a  courfe ,  o?  at  fuclje  a  place  tbe  O9oone  oppoit 

futbeapoincteeftljeCompaffemakctb  tbcfull>g>ea3ttis  re* 
quiGte  to  bee  demaunoeo,  bp  rnbat  Cumpaffc  tljc  obfcttiatton 
luaji  mane ,  tuljcreas  if  tljc  niters  ban  not  been  altered  ft  ottt 
tbe  ji3o?tbpotnct  oftlje  jf  lie,  (tobtebe  3!  miibebaoneuetban 
anp  lubere)tbefc  doubtes  bao  been  auotoco*  < 

3It  bebottetb  therefore  all  men  tbatwili  make  Hydrogra¬ 
phical]  diferiptionsfo?  the  life  offaplpsrg ,  to  Ijattc  fpeciall  tC- 
game  of  tbe  Cumpas  bp  mijtcb  tljetr  obfcniattons  are  made, 
anDtftljep  collect  notes  masebp  funojp  Cumpaffes  of Diners 
fetts.tljep  ougbt  to  reduce  all  tbe  oarietics  Onto  fame  one  cc r* 
tatne,anato  gtue  notice  of  tbe  fame,,m  tbeir  platt:  $hd  not  to 
make  a  confufeo  mingle  mangle  bp  topntng  toge  tber  all  part* 
eties  of  obferuations,notes  and  tepojtes,  as  tbe  Portingales 
atto  Spaniards  baue  oone}in  compowtopng  tbefejBojtb  parts 
oftbe  luo?loe.,mitO  tbetroume  oifrouencsjtnitbout  cenftdera* 
tion  of  tbe  outers  fo?ts  of  tlje  feuerall  cumpaffes  bp  mljicij  tl/et 
luere  maoe* 

9lfo  it  impo?fetb  all Spaiff era ,  pilots  and  others  bp  mbat 
namefo  enet  that  fljallgitteoirections  in  jf2autgati6,to  looks 
tircumfpectlp  to  tbe  fettpngef  tbe  inters  of  tbe  Cumpas  bp 
Jnljtcbetbep  (ball  faple ,  tljat  tbe  fame  Cumpas  be  co?rcfpon* 
»ent,to  tbe  lines  oftbe  ^>ea  Caro  that  tbep  Ibalinfertbat  is  to 
fap,tbat  it  be  of  tbe  fame  fee  fo?  tbe  22artatton,tbat  tljc  Cum* 
pas  inas  of,bp  inbirb  tbe  Caroemas  ntaoe* 

<!nti  fepitg  tnee  bauein  this  our  Coitntrrp  acquainted  cur 
felues  commonlp  in  our  obferuations  and  Jl5auigatiotts,lnitlj 
tbe  Cumpas ,  rnbofc  mitts  are  fet  at  4>a  poinctfront  Z2o?tlj 
to  Calf, 31  meattetn  tbe  cifcrtpttons  tbat  3i  fljail  make ,  to  ap* 
pip  tbe  fame  agteable  to  tlje  fato  Cumpas3and  mould  bfe  tljc 
like  tettbout  alteration  (  anoalfo  tbe  ftratgbt  lines  tit'&ea 
Cetdes)  if 3  fljaulo  faple  rounoe  about  tljemojlo  to  make  tbe 

dcfcrtpttmt 


ocfcriptiaa  thereof,  bat  altontcs  tout)  regarfir  of  the  fetteratf 
variations  efeuerp  place  inhere  t!je  fame  fljotilD  beobfmicD, 

f 

^Ofthc  Iaftrumcnts  and  rules  ofNauigation. 


rommethtepafie  that  one  Michicl  Coignct  of  Antwerp  itt 
f)is  New  inftrudion  (  ag  ilf  tEl'titf  t!j  it )  of  the  mofi  excellent 
and  neccfTary  poinds  of  Nauteation.tuljcrcui  fj€  ffjttUCCf)  tljC 
makpHijantthrc  of  a  Nautical!  Hemifphcrc ,  tubteh  Ijc  prefer* 
reth  before  all  ether  ^ea^nfirttmenfs ,  is  uerp  clplDtiblp  a« 
bufeo.jFai  Uiljere  as  hep?ften5etbbp  ttjtogutctljedeuatton 
of  the  poleano  the  Ijourc  and  wftantafth&tpmeoftbe  eap.bp 
an?  one  obferuation  in  anp  place ,  helices  that  it  is  of  all  otljt  t 
that  hitherto  haue  been  bfe&  at  ^ea,  the  moft  tectious  aim  bn* 
fit  fo?  that  purpafe.it  is  alfo  bp  reafoit  ofthe  variation  not  eon* 
fiorreo,  mere  falfe  and  erronious  .  jfoi ,  the  true  mcriDian 
bohich  is  the  jrounoc  of  his  purpofe,is  as  fa.retafeekc  as  the 
t  hpntj  i;e  p?.outifeth  to  gtuc  bp  t  he  fame,  Cb t  like  map  be  fata 
ofal  other  tjnftruments  made  upon  the  lame  pound  tuhct&ec 
tljrp  feme  foj  the 'Sea  ojiniiB. 

Che  fame  3atho?  in  the  4.  Chapter  of  his  boohe.entretina; 
of  faplpitg  upon  the  poinct  s  of  the  Cumpas,faieth,that  in  fat* 
Ittig  ^outh  0?  J3apth,he  dial!  pafie  bp  the  poles  of  the  brojlty 
and  kerpe  under  one  meridian,  ttllbe  route  to  the  place  from 
tuhence  he  ftrff  Departed .  find  bppon  the  poittets  of Cafi  ana 
2£lclf  out  of  the  Cqutnoctiall,  l;e  iTjall  faile  Under  a  parallel!, 
till  (je  returne  to  the  place  from  licence  fjc  incut  *  I5ut  in  fap* 
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Ipngbppon  ttjc  poinct  of.PoKbeaft,  be  (ball  sefcrtbe  a  fpiralfi 
line  mclpntng  lip  little  ant*  little  tomardes  ttje  pole ,  as  in  bis 
demonftration  thereof  in  tlje  fame  Chapter  appeared)  ♦  'JSufi 
foi  maiit  of  Due  confioeration  of  tljc  bariatton,  l)is  rules,  rea* 
fons  atiD  Dematiflratiaiis,  ana  fuclje  others  hitherto  giuen  foj 
Itltc  purpofes,arc  frittolous  ana  falfc* 

jfojifheDtrect  his  fapipng  lip  tl)e  €timpas(as  ofneeeffi* 
tie  lie  mult ,  bepng  the  midp  Jtiftrument  fop  that  purpofe)  it 
is  manifest,  thatlnhetherhe  fapIeBojthoj^outh,  Calf  oj 
SCLteSf,  o)  bp  lobat  other  poinct  fo  euc r,  the  Cumpas  not  re* 
fpectpng  albiaies  the  pole  of  the  biojlo,  as  he  fuppofetb,  but 
feme  other  poinrt  oj  poincts  Diftant  from  the  fame/pail  lease 
hvm  accojDpnglp ,  mberebp  he  (hall  neither  keepe  baser  one 
meridian,  no?  btioer  one  parallel}  of  latituse ,  neither  make 
fitch  a  fpirall  line  to  the  pole  of  the  biojlo.as  he  ocmoftratctb* 
ifpts  fault  in  fettpitg  doiane  tbofe  rules  is  fo  muebe  tbe  grea* 
ter ,  in  that  be  acknowledged)  in  tbe  Chapter  itert  befoje  tbe 
bariatton  at  Antwerp ,  to.bee  about  9 .d, from  J15o?tlj  to  Caff 
accojopng  to  Mercators  poiition ,  of  tbe  Spagneticall  pole, 
Winch  be  alfo  confirmed)  bp  bis  obme  experience, 

25ut  it  feemetb  be  hath  follomes/.bat  excellent  C^atljema* 
tician  Petrus  Nonius,  erpeciallp  coucernpng  tbefaplpitgbp* 
pon  tbe  poincts  of  Calf  ans  SBeft  ♦  jf  o?  he,tn  bis  firlf  booke 
of  tbe  rules  and  31nlfruments  of  J2auigation ,  enfojeeth  bpm 
felf  to  pjoue  and  demon(frate,tbat  in  faplpng  Calf  0?  Melt, 
out  of  tbe  Cquinoctiall ,  tbe  courfe  is  performed  bp  peeces  of 
irreat  ctrcles,and  petdeferibetb  a  parallelism  bob)  tljatmap 
ftande  niitb  the  principles  of  (Seometrp,  31  referred*  fudge* 
meittto  tbe  erpert  3©athematicians ,  fo?  it  is  like  as  a  circle 

3Itappearetb  in  the  otfeourfe  that  he  hath  made  of  ihofe 
matters  ,  that  hehasnota  right  iudgement  of  the  nature  of 
the  Cumpas  in  faplpng(admitting  the  fame  to  (hem  the  pole 
without  Bartation)fo?tf  he  has,  he  mould  neuerhaue  entreo 
into  fucli^  o  ILohpjitutl)  ns  oio»T15ut  tftouojfyi  it^  n  ou* 

furditte  that  the  Cumpas  in  euerp  pmi?on  fljoulo  fatoegj. 
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mi tatait  an  6  poles  of  the  toojla  bp  tl )t  petnets  of&mb  ana 
mtlj ,  ana  bp the  potnets  of <£aft  ana  mett  to  Ifcctoe  in  tbe 
mw*  tbe  nmtrall  ana  Cquinortinli  Calf  ana  ®EWl(brfmr 
a  great  circff)aiio  pet  in  faplpng  Caff  o?  &tcft,  except  ait  he 

CgMtnoataJjtdljcuiapcrfcjmeliutaparallcU, 

tc  'a  te  be  tmeertfooa  s  that  albeit  tfje  potnets ,  05  Ip* 
moot  fiit  sutnipasaoe  aimm'cs  metier  p  i!)o?i?onrep?ffcnt 
P  ra.  nrtlea  m  tlje  pcanens3tl)e  points  of  &outh  ana  t^orO 
*V1’  mertatan,ana  the  posnets  of  Caft  ana  &n eft  the  aerticall 
ttrflcfii  Cafi  ana  ££k{f,fchecrefl>ng  other  at  right  entries, 
ana  atone  or  the  other  petnets,  (£be  rcafon  mhereef  is,be. 
can.e  tfje  Cttmpss  Iktb  enerp  uiljcrc  knell  mitb  tljc  Cpoiisoh, 
fo  as  a  perpenairular  fine  aefccnapng  from  the  centre  thereof 
at  right  angles  tmt(j  the  plamcof  the  fame ,  mill  almatcs  fall 
Upon  the  centre  of  the  catena  confequcntlp  be  the  &cmiak 
ameter  of  a  great  cirtle.)<gpo  that  inhere  fo  etter  the  Cutnuas 
be  raric&5  tljcfc  circles  are  flippofcij  to  be  caries  about  tuitbit* 
ana  the  btem  ofeuerp  t&pngtn  the  Epojijon  repjefentea  bp  the 
pomets!  tl)£rccf3i3  (iKrioifc  in  gtf  at  circlcstjDct  in  faplpncr  bp 

the  Cumpasjthepotnctaof^&ttthana^thonelp  aefertbe 

^atcnxleo  geiieraHp^mhtch  arc  the  mertatans,  f  the  points 
ofCaSanagaetf ,  aefcrtbca  great  circle  in  the  (Equinoctial! 
onelpun  all  other  places  out  of  the  (Equinoctial!,  thep  aefcrtbe 
ottt  parallells,  Sna  the  faplpng  tppon  anp  other  potnrt  of  the 
CumpaSjfrom  anp  plnce,aefcrtbetba  fpirallline.acccpatng  to 
the_angle  tt  maltetb  mith  the  mertatan,  Sna  herebp  in  faplpng 
Spa  the  potnets  of  Caff  0?  £2kff,outoftbe  Cqutnacttali,(tbe 
JSo?th  poinct  almaies  refpectpng  the  Pole)the  courfe  perftn. 
meth  a  paiallelkaccojapng  to  the  aiffance  of  the  centre  of  the 
Cumpas  from  tbe  Pole*  Cfee  ntaner  t&ereofpou  map  per* 
ceiuebp  faftnpng  a  fmall  tfjjeea  o?  Qtrgtnall  Met  at  the  pale 
of  a  ®lobe,o?  centre  of  a  circle,  mhuh  fball  reppefent  a  matte, 
slue  mertotan  to  bee  carieo  about  t be  ©fobeoj  circle 3  ano  fire 
fcppon  the  fame ,  a  fmall  jflpe  of  a  Curnpas ,  fo  as  the  line  of 
®outb  ana  j^oitb  be  anfmerable  to  the  thitsta  0?  mier.ana  tbe 
f?o}th  pouict  therebp  almaies  refpccc  t(j  e  ji3ojchpole:  then 
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in  turnpng  tbeth?ceb  about  the  ©lobe  o?circle,bponthe]}3ofe 
c?  center ,  tftbc  center  ofthe  jf  Jpebee  out  ofthe  Cguinoctiall 
(bettueen  it  anb  t!je?pole)  albeit  the  points  ofCalf  an&  aileft 
croflpng  tijc  fame  fine  aim  irremeable  meribtan  at  right  art* 
gleg.eoc  fljetoic  the  berttcall  Calf  anb  tcteftbpon  t!)i6!obc, 
toJljscb  is  a  great  ctrc!e,pct  in  caripng  the  fame  jffpe  upon  tfje 
tbjcca  o?  motieable  mertoian ,  about  the  prfeoj  center,  paw 
(ball  bp  the  center  of  clje  fame  jf  Ipe.oefcrtbe  but  a  para!iell,aca 
cojbpng  to  the  biflancethtreoffrom  the  pole  of  the  ©lobe,  o? 
center  of  p  ctrc!e,not  Unlike  the  circular  motto  of  a  fipojfe  bra= 
toptrg  in  a  null ,  tuba  though  he  looke  fojtlj  ftraight  in  a  right 
line ,  pet  bepng  faftneo  to  the  btame  of  themtli^  to  fojceb  ta 
make  hts  courfe  in  a  eircle,torbofe  ^emibiameter  is  the  legtfj 
oftbebeame  contapneb  bettoreene  the  Ipo  jfe,  anb  the  centre  of 
the  miller  milpoff.  .  ■ 

Slab  as  tit  the  CrpnectiaH ,  the  line  of  &ottth  anb  Jftojtb 
in  the  ©umpas(bp  fuppofuion  reprcfentingtbe  meribkm)is 
parallell  to  the  Sets  of  the  earth  ( tohtch  is  the  common  fectt« 
on  of  all  the  meribtan  plaints)  anb  the  lintof  Calf  anb  <3Heli 
crolfpng  the  fame  3ris  at  right  angles ,  repjefemeth  the  ber» 
ticailCaftanfe  eEtelf,U?!)ich  is  the  Cquinoctiall,imaginpng 
to  befeenbe  from  the  centre  of  the  Cumpas  a  line ,  to  fall  per- 
peifbtcularlp,  anb  at  right  angles  tomb  the  $  jets  ofthe  toiojlbe 
(mhichefljall  bee  at  the  centre  of  the  earth)  anb  tit  faplpng 
Caftojt  COeft  bp  the  Cumpas  ,  the  mt3gineb  perpenbitular 
line  being  caricb  about  tomb  the  fame(makjmg  aliuaies  right 
angles  batch  the  Sris)  fi;al  befettbe  the  plame  ofthe  ©mmscc* 
t tall  equibtlf  ant  from  the  poles  ofthe  toJo?lb,anb  at  right  am 
glcs  tomb  the  SiriMno  the  potnet  of  the  lame  line  at  the  ccn« 
tre  of  the  Cumpas,  the  circumference  of  the  equinoctial!, 
toppott  the  fuperfiries  ofthe  iS-ea  t  $>obe?ng  from  the  Cqui* 
noctiallou  cither  ube,imaginpng  the  line  of  g>outb3*  .{pioitlj 
in  pour  Cumpas  to  repjefent  aliuates  the  2ris  of  the  inoilb, 
anb  to  Ipe  parallel l  toitlj  tt ,  the  line  of  Calf  anb  SLlcft  mt  ® 
ctofic  the  fame  31  pis  ala>aies,at  right  angles  .-anb  fuppofntg 
a  line  to  fitll  from  ti;c  centre  of  pour  Cumpas  to  tl;e  s3ris  of 

©4/,  the 
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tbe  mo*lb,mafcpng  right  angles!  mith  t[j?  fame  Hit  fa  3fa  tap; 
Jpiig  CnCt  01  221  eft ,  that  imagtneb  line  bee  vug  cavieb  about 
truth  the Cuntpns  (aimaies  at  right  angles  mill)  the  Sris) 
IbaU  Dcfcrtbc  the  platne  of  a  paraHeiljequimlfant  to  the  platne 
oftljo  Cquinoctiall ,  auo  the  poiiict  thereof at  the  centre  of the 
Cumpas,  the  circumference  of  the  parallel!  bppon  the  toper* 
Rcicn  of  tI;c®ca:U)!jicI)  parallell  fboulb  be  repjcfenttb  bp  the 
poincts  of  Calf  aim  me  lt  of  the  Cumpas,if  tfje  line  of  g>outlj 
aim  Bojtlj  of  the  fame  mere  parallell  to  tlje  3jtls  of  the  earth, 
ao  mas  toppofebdmt  it  is  not.dno  tljerfoje  as  thep  beeline  one 
from  tbe  other,  fo  ooetlj  the  berttcall  circle  of  Calf  anb  aajefl 

niemeo  bp  the  Cumpa^oecline  from  the  parallel  circle  etierp 
mbere. 

'Che  angle  of  mljtchebcclinatton,  is  aimaies  eqttall  to  the 

latitude  of  tlje  plare.o?  btllance  of  the  parallell  from  the  Cqui* 
itocttalU 


3ut  as  31  haue  alreabp  tofftcientlp  beciareb.the  Cttmpae! 
fljemethnot  aimaies  the  pole  of  tlje  iuoiloc,but  baricth  front 
the  fame  bittcriTp,aub  in  fapling  befrrtbeth  circles  accojbpng. 
Ip  ♦  CfTlhtche  thpng  if  Petrus  Nonius  anb  the  re  If  that  bane  . 
lujitten  of  irrigation ,  hab  iopntlp  conOoereo  in  the  tracta* 
tionof  their  rules  a»tb  31n8ruments ,  then  might  thep  haue 
been  mo?c  auaileable  to  the  bfc  of  irrigation ,  but  thep  per, 
cetupng  tlje  oifficultie  of  the  thpng ,  anb  that  if  thep  hab  oealt 
theremith ,  it  Uiotilb  haue  btterlp  ouermhclmcbtheirfoirner 
plaultble  conceits ,  mitb  Pedro  deMedina(mbo  as  it  apnea, 
reth  haupng  fonte  frnall  fufpi  tionof  tlje  mat  ter3reafoncthbe« 
rp  clerklpjthat  it  is  not  necelTarp  that  fuel;  an  abfum'tp  as  the 
Clartation}0)oulb  be  abmitteb  in  fuch  an  ercellcnt  art  as  ii3a« 
tiigation  is)rijep  haue  all  thought  belt  to  page  it  ouer  mitb  fu 
lence.Uut  3|  hopefueheas  intefibe  hereafter  to  mjtte  ofMfr 
tiigatioigmill  either  frame  their  rttles,p?ecepts,anb  3lnQru, 
ments,  mithregarbeoftlje  Clartation ,  as  herein  31  haue  (l;c » 
mebjOj  els  eafe  them  felues  of  that  tratiatfeJor  as  goob  none 
as  unprofitable, 

^Qf 
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i|Of  the  application  of  the  Variation  to  the  vfc  of  Na- 
uigation. 


ponthe  JjjppothefiS  nf  tljt  pole  of  t|}«; 
S^agncs  on  the  fuperfictcs  of  tljc  earth, 
ano  tlje  potnet  Ifefpmttte  in  the  boo? 
thereof,  accojopng  to  the  former  calcw« 
lattos, might  be  utferreo  man?  pleafant 
canclttfions ,  bothfo?  thelongituoeano 


JJ  latituoe  of  places. 


OBut  touching  the  potnet  IRefpecttuebp  thcocelmpng  of 
the  Beeoie,feepng  this  is  the  firtt  ano  cnelp  epperiment  that 
hath  been  maoe  ofit,3  can  nottnferr  anp  furoer  matter  thee* 
of,then  that  mhtthe  31  baucalreaop  fet  ooVune,tnmll  bp  obftr* 
nations  in  other  places,me  finoc  Ijoln  it  mill  holoe, 

Sno  asfojthe  CJariation,if  it  mere  gencrailp  tegular  ano 
rertaine,as  tit  fome  part  it  feemeth  tobe:(tljat  is  to  Tap, from 

hence  CSleflUiarOes  to  Meta  Incognita, Newfoundland, Flo¬ 
rida  ,  ana  that  part  of  the  coaff  of  America)  then  might  there 
be  giuen  bp  it  gcncrall  rules  moll  certaine  ano  commcoious 
foj  the  life  of  jftautgatton. 

9 no  bp  the  fame  pppothefiss  of  the  pole  of  the  fSstagnca 
nt  2c,44'.from  the  pole  of  the  mojIo,the  greateft  battalion  of 
the  jfteeole  in  the  Cquinoctiall,  Iboulo  be(at  po.d.oflLongt* 
t«Oe)2^44/.from  jiSopth  to  <£aff.9no  confequentlp  the  grea« 
reft  bsriation  in  the  parallellof  yo.d.fijoulobee  (at  the  iougi* 
tube  of  i28.d,5 i'.)from35o?th  to  «aft  8i.d.i4'. Stain  the 
nterioian  of  1 8o,d,of  iottgituoe  between  the  tmo  po!es,(the 
pole  Qrtih  3  meane,ano  the  fuppofeo  pole  of  the  Spagncs,) 
there  fljottlo  the  J15o?thpointt  of  the  j!5eeoieo?  Cumpasre* 
fpecttng  his  omn  pole,fljem  the  &>outh.ano  the  §>outh  point, 
the  Bojth  pole  of  the  uoojloe, 

35ut  in  mp  trauelles  to  the  jftoptheft  parts,3  haue  fotitis 
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astlje  angle  of  dtariation  from  fjcnce  Cafftoarbes  tn  the  pa« 
tallell  of  yo.d.ffjoulb  encreafe  anb  gro  me  teiber,tiil  it  came  to 
81.da4.from  j!2ojthto  Caftasbefo?e,9itthe3ilaab  Vaig.-us 
lienng  in  kmgituoe  from  London  ^S.d.nnb  in  tlje  fame  pas 
ralletl  cf7o.d,tt)hcre,bp  the  l£ppotbelts,fhe  batiatten  (Ijoulo 
be  45>.d.  ai'.fcom  t‘i  Caff,  31  finbe  dje  feeble  to  barp 

7.d.from  jftoffh  to  (KLleft.  3nb  the  life  effect  3  bane  fauna 
bp  sitters  obferuations  tn  ftinbjp  otljer  places  sf  the  Caff  pat* 
tes .  (KLIbtcheobferuattons  luicfj  matip  mo?e  that  3  haue  catt* 
fee  to  bee  mase ,  anb  baplp  pjorttre  to  be  bene  tn  bitters  otijet 
Countries,  3refetae,urit()  intent  (ifit  beepofllble)tofmbe 
fame  ^ppstbtfte  foj  tije  falupng  of  this  apaaram  confufeb  ir* 
reguiaritte, 

Ratifbona  ojRcgenfburg  in  Bauaria  ,  bepilgtn  fati* 
tube  4.8.d.  52'anb  in  longituo? ;  <5.d,2c/.U;!)m,bp  the  fojmet 
pefuton  of  tie  magneticall  pole  at  2  j.d.^'.the  donation 
fljOUfb  be  t  6^.44  .from  ,S2ojt!j  to  Caff,  Gerardus  Mercator 
founts  tbe  fame  to  be  omlp  1 1 4.  as  3  gather  bp  Ijis  placpng  of 
tbe  magnettcalipoieat  iGd^hfrom  tfjepoie^rttfuspott 
Ijis  obferuatton  mace  at  that  place:  toluc&e  confirmed!  tie  re* 
trograbetjualttieitulje  Gartatiou  from  hence  Cafttuarbes, 
as  afojefaib, 

CCUffclje  ltratmgebarictie,3f!at!e  here  plainlppjopofcB, 
to  t!)e  enbe that  the  icarneb  fojte  might  conftber  thereof,  anB 
ffsarpnpng  tfjetr  buits,fee  inhatpjobablecaufes  anb  gretmbs 
tfjcp  can  afftgttefo?  the  fame.  jpor.confiDerpng  it  remapneth ' 
afioaies  continue  mithout  alteration  itt  etterp  fenerall  place, 
there  is  hope  it  man  be  rebueeb  into  mcebos  anb  rule* 

$s  %  tfjat  (XHefttnarbcs,  becattfc  it  carteth  proportion, 
anb  hath  fome  apparent  regularities  tufll applp  the  fame  to 
tbegcnerall  commobitieof  all  fuchc  as  (bail  trauatle  that 
toaies:l»hid)  if  3  ffjoulb  hereparticularlp  Decipher,  it  uscufa 
wqtttre  a  bolttme ,  boisercbp  ( contrarp  to  rnp  ftrft  intent)  3 
fljotilb  farre  etcecbe  the  bounbs  of  an  abBttton,  3  toll  there* 
fete  abff&gciCto  aHydrographicall  Platffuhercin  all  ftiCl)  ci* 
rets  anb  Defects  as  ha  ue  been  hitherto  bfeD3fljalberefcffi;eB5 

inijtcije 


of  the  Cumpas. 

tobtcl)  ITjaU  be  eafp  foj  tlje  meaneft  rapacttt'es  to  cmtcciaej  a»o 
feme  maje  effectually  hi  life ,  tljen  ifj  Gjould  Ijauc  cjtpjefirtr 
fbc  fame  bp  multitudes  of  rules  m  lujttpna; 4  djerefojefoj! 
tin's  matter  31  referrepou  to  tlje  fame  s  t^e  tuljicbe  pent  n>al£ 
ioohe  foj  berp  flmjtlp,  ’ 

/  ■  \  w  e  . 


Ccattfe  3!  fjauefoutid  tome  imperfections  in  tlje  firif 
3Inft  ranwnt  foj  tbe  23ariation(&i!}ic&e  non»ttlj8ani 
opug  doetlj  facre  ejccell  tlje  Cumyalfes  cf  gtariacton 
tjevctofoje  bled  to?  dm  purpofe)  31  ijaue  fecrefetdotone  tlje 
fojme  of  a  nctee  31»tfruinem ,  tnljeretn  all  feruyle  of  douttst 
and  defects  tfjat  mtgljt  grobaebp  tin  otfjer  isgutte  auopded. 
sabteije  bepg  once  eractlp  placed  ioitlj  tlje  Needle  upon  tlje 
line  of  !§>outi)  and  jfSa^iaiil  ferae  dritljouc  rrmoupitg  fo  j  a 
Ssljole  sates  ebferuaeionat^3!t«W]e  onelp  bepng  carted  about 
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tsitfr  ttjc  &ttnncj  to  gtttetfje  Degrees  of  8jtoiut&  bppon  tlje 
3lnffrument  bp  tbe  fl)aooiue  of  tlje  line  thereof,  ana  is  otijer- 
Imfcto  licufco  accojDpng  to  t(je  pjefmpt  rules  of  tlje  fojmeu 
anftrument* 

T hefe  JnHruments  are  made  by  Hubert  ^or- 
tnan^and  may  be  had  at  his  houfe  m  Thatch/, 
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